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Description 

The invention relates to a series of pyrazolo[4,3-d]-pyrimidin-7-ones, which are potent and selective inhibitors of 
cyclic guanosine 3\5'-monophosphate phosphodiesterase (cGMP PDE), having utility in a variety of therapeutic areas 
5 including the treatment of various cardiovascular disorders such as angina, hypertension, heart failure and atheroscle- 
rosis. 

The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cyclic adenosine 3\5'- 
monophosphate phosphodiesterases (cAMP PDEs) and, as a consequence of this selective PDE inhibition, cGMP 
levels are elevated, which in turn can give rise to beneficial anti-platelet, anti-neutrophil, anti-vasospastic and vasodila- 
10 tory activity, as well as potentiation of the effects of endothelium-derived relaxing factor (EDRF) and nitrovasodilators. 
Thus the compounds have utility in the treatment of a number of disorders, including stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure, atherosclerosis, conditions of 
reduced blood vessel patency e.g. post-percutaneous transluminal coronary angioplasty (post-PTCA), peripheral vas- 
cular disease, stroke, bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma, and diseases character- 
is ised by disorders of gut motility, e.g. irritable bowel syndrome (IBS). 

European patent application EP-A-0201188 discloses certain pyrazolo[4, 3-d]py rim idin-7 -ones as adenosine re- 
ceptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as heart failure or 
cardiac insufficiency. However these compounds are neither particularly potent PDE inhibitors, nor are they reported 
to be selective inhibitors of cGMP PDE. 
20 The compounds of the present invention have the formula (I): 



25 r3q HN 



30 



\ 




(i) 



wherein 

35 

R 1 is H; C,-C 3 alkyl optionally substituted with one or more fluoro substituents; or C 3 -C 5 cycloalkyl; 
R 2 is H, or C r C 6 alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl; 
R 3 is C r C 6 alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl; C 3 -C 5 cy- 
cloalkyl; C 3 -C 6 alkenyl; or C 3 -C 6 alkynyl; 
40 R4 js C r C 4 alkyl optionally substituted with OH, NR5R6, CN, CONRW or C0 2 R 7 ; C 2 -C 4 alkenyl optionally sub- 

stituted with CN, CONR 5 R 6 or C0 2 R 7 ; C 2 -C 4 alkanoyl optionally substituted with NR 5 R 6 ; hydroxy C 2 -C 4 alkyl 
optionally substituted with NR 5 R 6 ; (C 2 -C 3 alkoxy)C r C 2 alkyl optionally substituted with OH or NR 5 R 6 ; CONR 5 R 6 ; 
C0 2 R 7 ; halo; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; or phenyl or heterocyclyl either of which is optionally substituted 
with methyl; 

45 R5 anc j rs are eacn independently H or C r C 4 alkyl, or together with the nitrogen atom to which they are attached 

form a pyrrolidinyl, piperidino, morpholino, 4-(NR 9 )piperazinyl or imidazolyl group wherein said group is optionally 
substituted with methyl or hydroxy; 
R 7 is Hor C r C 4 alkyl; 

R 8 is C r C 3 alkyl optionally substituted with NR 5 R 6 ; 
so and 

R 9 is H; C r C 3 alkyl optionally substituted with phenyl; hydroxy C 2 -C 3 alkyl; or C r C 4 alkanoyl; 

and pharmaceutical^ acceptable salts thereof. 

In the above definition, unless otherwise indicated, alkyl groups having three or more carbon atoms may be straight 
55 or branched chain. In addition alkenyl or alkynyl groups having four or more carbon atoms, or alkoxy groups having 
three carbon atoms, may be straight or branched chain. Halo means fluoro, chloro, bromo or iodo, whilst heterocyclyl 
is selected from thienyl, pyridyl, pyrazolyl, imidazolyl, triazolyl, oxazolyi, thiazolyl or pyrimidinyl. 

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as enantiomers 
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or diastereoisomers. Furthermore certain compounds of formula (I) which contain alkenyl groups may exist as cis- or 
trans-isomers. In each instance, the invention includes both mixtures and separate individual isomers. 

The compounds of formula (I) may also exist in tautomeric forms and the invention includes both mixtures and 
separate individual tautomers. 

s Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are suitable for 

biological studies. 

The pharmaceutical^ acceptable salts of the compounds of formula (I) which contain a basic centre are acid 
addition salts formed with pharmaceutical^ acceptable acids. Examples include the hydrochloride, hydrobromide, sul- 
phate or bisulphate, phosphate or hydrogen phosphate, acetate, benzoate, succinate, f umarate, maleate, lactate, ci- 
te trate, tartrate, gluconate, methanesulphonate, benzenesulphonate and p-toluenesulphonate salts. Compounds of the 
formula (I) can also provide pharmaceutical ly acceptable metal salts, in particular alkali metal salts, with bases. Ex- 
amples include the sodium and potassium salts. 

A preferred group of compounds of formula (I) is that wherein R 1 is H, methyl or ethyl; R 2 is C r C 3 alkyl; R 3 is C 2 - 
C 3 alkyl; R 4 is C r C 2 alkyl optionally substituted with OH, NR 5 R 6 , CONR 5 R 6 or C0 2 R 7 ; acetyl optionally substituted 
15 with NR 5 R 6 ; hydroxyethyl substituted with NR 5 R 6 ; ethoxymethyl optionally substituted with OH or NR 5 R 6 ; CH=CHCN; 
CH=CHCONR 5 R 6 ; CH=CHC0 2 R 7 ; C0 2 H; CONR 5 R 6 ; Br; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; or pyridyl or imidazolyl 
either of which is optionally substituted with methyl; R 5 and R 6 are each independently H, methyl or ethyl, or together 
with the nitrogen atom to which they are attached form a piperidino, morpholino, 4-(NR 9 )-1-piperazinyl or imidazolyl 
group wherein said group is optionally substituted with methyl or hydroxy; R 7 is H or t-butyl; R 8 is methyl or 
20 CH 2 CH 2 CH 2 NR 5 R 6 ; and R 9 is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

A particularly preferred group of compounds of formula (I) is that wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl 
or n-propyl; R 4 is CH 2 NR5R 6 , CH 2 OCH 2 CH 2 NR 5 R 6 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, COCH 2 NR 5 R 6 , CH(OH) 
CH 2 NR 5 R 6 , CH=CHCON(CH 3 ) 2 , CH=CHC0 2 R 7 , C0 2 H, CONR 5 R 6 , Br, NHS0 2 NR 5 R 6 , NHS0 2 CH 2 CH 2 CH 2 NR 5 R 6 , 
2-pyridyl, 1 -imidazolyl or 1 -methyl-2-imidazolyl; R 5 and R 6 together with the nitrogen atom to which they are attached 
25 form a piperidino, 4-hydroxypiperidino, morpholino, 4-(NR 9 )-1 -piperazinyl or 2-methyl-1 -imidazoyl group; R 7 is H or t- 
butyl; and R 9 is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

Especially preferred individual compounds of the invention include: 

5-[2-ethoxy-5-(1 -methyl-2-imidazolyl)phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 
30 7-one; 

5-[2-ethoxy-5-(4-mehyl-1 -piperazinyl^ 
din-7-one; 

5-[5-(4-acetyl-1-piperazinyl)acetyl-2-ethoxyph 
din-7-one; 

35 5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-propyl-1,6<Jihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 
and 

5-(5-morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3- d]pyrimidin-7-one. 

Depending on the nature of R 4 , the compounds of formula (I) may be prepared by a variety of methods from a 
^0 compound of formula (II) : 



O R 1 




wherein R 1 , R 2 and R 3 are as previously defined. For example, when R 4 is C 2 -C 4 alkanoyl, the required product is 
obtainable by conventional Friedel-Crafts acylation whereby (II) is reacted with about a 2-fold excess of an acyl halide 
55 of formula (C r C 3 alkyl)COY, wherein Y is halo, preferably chloro or bromo, in the presence of about a 3-fold excess 
of a Lewis acid such as aluminium chloride or aluminium bromide, in a suitable solvent, e.g. dichloromethane, at from 
about 0°C to the reflux temperature of the reaction medium. When R 4 is C 2 -C 4 alkanoyl substituted with NR 5 R 6 , wherein 
r5 and R 6 are as previously defined, the product is obtained from (II) via the intermediacy of the corresponding haloke- 
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tone, i.e. a compound of formula (I) wherein R 4 is CO(C r C 3 alkylene)X and X is halo, preferably chloro or bromo, by 
reaction of the appropriate haloketone with the required amine of formula R?R 6 NH in the presence of at least one 
equivalent of base to scavenge the liberated acid by-product (HX), in a suitable solvent, e.g. acetonitrile, at about room 
temperature. The base may be an inorganic salt such as anhydrous potassium carbonate, a tertiary amine such as 
triethylamine, or excess reactant amine. In cases wherein either R 5 or R 6 is H, it may be advantageous to use a 
protected amine of formula R 5 NHP or R 6 NHP wherein P is a compatible protecting group, e.g. benzyl which can be 
subsequently removed by catalytic hydrogenation. When both R 5 and R 6 are H, an ammonia equivalent of formula 
P' 2 NH, wherein P' is a protecting group such as t-butoxycarbonyl, may be beneficially employed. In this case, the 
potassium salt of the non-basic aminating reagent is used for reaction with the haloketone; deprotection is effected by 
acidolysis using, for example, hydrogen chloride, which allows convenient isolation of the desired aminoketone as its 
hydrochloric salt. The intermediate haloketone is also obtained via Friedel-C rafts chemistry, as described above, in 
this case between (II) and the appropriate haloacyl halide of formula X(C 1 -C 3 alkylene)COY, wherein X and Y are as 
previously defined. 

The above ketones of general formula (IA): 



wherein R 10 is either H or NR 5 R 6 , and R 1 , R 2 , R 3 R 5 and R 6 are as previously defined, may be reduced to provide 
the corresponding alcohol derivatives of general formula (IB) : 



wherein R 1 , R 2 , R 3 and R 10 are as previously defined. The reducing agent is preferably sodium borohydride and the 
reaction may be conducted in a suitable solvent, e.g. ethanol, at about room temperature. 

A compound of formula (I) wherein R 4 is hydroxymethyl and H\ R 2 and R 3 are as previously defined may be 
prepared by subjecting a compound of formula (II) to standard chloromethylation conditions, e.g. paraformaldehyde 
and concentrated hydrochloric acid, at from about room temperature to about 120°C, to provide the intermediate chlo- 
romethyl derivative of formula (HI), which is then treated with an alkali metal hydroxide, e.g. sodium hydroxide or 
potassium hydroxide, in a suitable solvent such as an ethylene glycol-dimethyl sulphoxide mixture at from about room 
temperature to about 100°C. 




(IA) 




(IB) 
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(HI) 



The above chloromethyl derivatives (III), wherein R 1 , R 2 and R 3 are as previously defined, are valuable interme- 
diates in the synthesis of further compounds of formula (I). For example, treatment of (III) with C 2 - or C 3 - alkanol in 

is the presence of about one equivalent of an alkali metal, preferably sodium, at about room temperature, affords the 
corresponding C 2 - or C 3 -alkoxymethyl derivatives respectively Similarly, when a C 2 - or C 3 -diol is employed, the anal- 
ogous hydroxy (C 2 - or C 3 -alkoxy)methyl compounds are obtained. The latter may be further transformed by activation 
of the terminal hydroxy group, e.g. by conventional mesylation using about a 1 0% excess of mesyl chloride, in pyridine 
as solvent, at from about 0°C to about room temperature, followed by reaction of the mesylate with, for example, an 

20 amine of formula R 5 R 6 NH. Preferably the reaction is conducted with up to a 5-fold excess of amine in a suitable solvent, 
e.g. acetonitrile, at the reflux temperature of the reaction medium. As discussed above, when either R 5 or R 6 is H or 
both are H, an amine protect ion -deprotect ion strategy may be profitably employed. Thus are provided compounds of 
formula (I) wherein R 4 is (C 2 -C 3 )alkoxymethyl optionally substituted with either OH or NR 5 R 6 , and R 1 , R 2 , R 3 , R 5 and 
R 6 are as previously defined. 

25 The higher homologues of the above compounds, i.e. those compounds of formula (I) wherein R 4 is (C 2 -C 3 )alkox- 

yethyl optionally substituted with either OH or NR 5 R 6 , may be synthesised by similar procedures from the 2-chloroethyl, 
2-bromoethyl or 2-mesyloxyethyl analogues of (III) which, in turn, are derivable from the corresponding 2-hydroxyethyl 
precursor by standard procedures. This precursor may be prepared for example from a compound of formula (I), where- 
in R 4 is bromo and R 1 , R 2 and R 3 are as previously defined (formula (IV)), by lithium-bromine exchange using n- 

30 butyllithium, followed by reaction of the aryllithium intermediate (vide infra ) with ethylene oxide. 



35 



40 




(IV) 



The chloromethyl intermediates of formula (III) may also be used for the preparation of compounds of formula (I), 
wherein R 4 is CH 2 NR 5 R 6 and R 1 , R 2 , R 3 , R 5 and R 6 are as previously defined, by reaction with the appropriate amine 

45 of formula R 5 R 6 NH (or protected version thereof - vide supra ). Preferably the reaction is carried out with about a 3-fold 
excess of amine in a suitable solvent, e.g. 2-butanone, at from about 0°C to the reflux temperature of the reaction 
medium. By analogy, compounds of formula (I) wherein R 4 is (C 2 -C 4 alkylene)NR 5 R 6 may be conveniently obtained 
from the appropriate chloro, bromo, or mesyloxy precursor which, in turn, is derivable from the corresponding alcohol 
(see above for a synthetic approach to the 2-hydroxyethyl analogue). The 3-hydroxypropyl and 4-hydroxybutyl ana- 

so logues may be prepared by catalytic hydrogenation of the alkenols obtained when the above-mentioned bromo com- 
pound of formula (IV) is subjected to Heck reaction conditions (vide infra ) with allyl alcohol or 3-buten-1 -ol respectively. 

The chloromethyl intermediates may further be employed to furnish the corresponding methyl derivatives, i.e. 
compounds of formula (I) wherein R 4 is CH 3 and R 1 , R 2 and R 3 are as previously defined. This can be achieved by 
catalytic hydrogenation using a palladium on charcoal catalyst, in a suitable solvent such as ethyl acetate, at about 50 

55 p.s.i. (3.45 bar) and room temperature. By analogy, when R 4 is ethyl, n-propyl or n-butyl, such compounds of formula 
(I ) may also be obtained from the corresponding alkyl chlorides derived, in turn, from the appropriate alcohols mentioned 
above by standard methodology. Other alcohol derivatives, e.g. the corresponding bromide or mesylate, may also be 
used. 
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The above bromo derivatK/es (IV), which are valuable intermediates ,n the J^^^ C !S^£ 
formula (I) may be prepared from a compound of formula (II) by direct brom>nat.on in a .suitable solvent The maybe 
foTexampV either with about a 60% excess of N-bromosuccinimide in ^^^^Z- 
Jure or with a similar excess of bromine in glacial acetic acid at from about room temperature to about Alter 
nat ve J C andThe corresponding fluoro, chloro and iodo analogues may be obtained from the primary amro&gg 
SI classical 'sequenJdiazoLtion-hatogenation procedures including, for example, the Sch.emann, Sandmey- 

" ^SS^^maftodobfly. the bromo intermediate (.V) can be transformed to compounds of formula 
m ? »t (Sf 'ch CHCN CH-CHCONR5R6 or C H=CHC0 2 R' and R\ R 2 , R 3 , R . R and P7 are as previously 

car ted out with about a 50% excess of both the alkene reagent and a ternary amine such as tneth y amine^n the 
Zence o. Tout 0 1 equivalents ol a tertiary arylphosphine, preferably tri-o-tolylphosphme, and about 0-05 equ va- 

T^EX esters may be hydrolysed if desired, e.g. using aqueous sodium hydroxide solut.on, with methanol 

bected to catalytic hydrogenation, e.g. using 5% palladium on charcoa. h » * ^^££2 

bar and room temperature, to provide compounds ot formula (I) where.n R 4 is CH 2 CH 2 CN CH 2 CH 2 CONH H or 
CH CH C?R7 and Ri R2 r3 rS r6 anc j r7 are as previously defined for formula (I). An alternative reduction strategy, 
^SSSSJjSL derive (cinnamonitrile analogue) is exhaustively hydrogenated with Raney nickel .n glacial 
r c ^acda«oTd^cl 

^SiSSilogie. i e- compounds of formula (I) wherein * is erther C 3 -C 4 alky, or C 3 -C 4 alkenyl substituted 
with CN SnRSrCco 2 R7, or is 4-aminobutyl, may be derived from the previously mentioned a ik.no Is ob^ed 
Heck reactions between the bromo compound of formula (IV) and either allyl alcohol or 3-buten-1 -ol. The con- 
venlnal D £^ i™£ary for transformation of the terminal hydroxyl group via a suitably reactive derivative, e. 
Q me co r P onc ng chlor de bromide or mesylate, to the required functional groups will be well known to persons 
IZ in° theTr! J and will be equally applicable to the 2-hydroxyethy. «^g^^*^^ 
native to Heck methodoloqv Compounds of formula I , wherein R* is CH 2 CN, CH 2 CONH H , UM 2 L,u 2 n oi 
S^ST^SSSd trom'the chtoromethyl intermediates of formula (III) by reaction with an alka metal 
claSeo'sodfum cyanide or potassium cyanide, followed by standard transformations or the resulting mtr.le 
" A?agene« 

hvdrotenaTonfmay be obtained using a Wittig-Horner strategy in whtoh an aldehyde of formula (I), wherein R* .s CHO 
and S R 2 and S are as previously defined, is reacted with the appropriate phosphonium saft or phosphonate m he 
o esenc d a suitabfe ba 1 The aldehyde itself is obtainable for formy.ation, e.g. using ^^^^ 
^ous!y described aryllithium derivative of (IV) and, by analogy, is also a convenient precuna* to compounds o. 
formula (?) wherein R* is C 2 -C 4 alkenyl or C 2 -C 4 alkyl and R«. R 2 and R3 are as previously defined^ 

This arvllithium intermediate is also useful in the preparation of compounds of formula (I) where.n R» is CONR R 
or cS R and R R & 5 R* and R? are as previously defined. For example, lithiation of (IV) in dry tetrahydrofuran 
Z aboJ 78'C us'inq about a 5*>ld excess of a solution of n-buty.lithium in hexane, quenching of the resulting arylhthium 
wTh carbon dToxS'a about !£? and aqueous work-up at about o-C including careful acidification to P H 3, furnishes 
SSSS?b«ote acid derivative. The acid may be activated under mild conditions, ^^hose obtain ng 
n pep Z ^ bond formation via amino acid coupling procedures, and converted to an ester or am.de denva ve as e- 
Xed For examp^ activaFon of the benzoic acid using a carbodiimide/1-hydroxybenzotnazole comb.nauon r the 
pTence'f the required amine of formula R 5 R 6 NH or alcohol of formula R'OH, in a -'table solvent such as d,chk>- 
romethane at about 0°C to room temperature, yields the corresponding amide or ester respectively. 
^T^ Z J^es of formula (IV) are also of utility in the ^usTy 
is phenyl or heterocyclyl, each of which is optional^ substituted with methyl, and R', R 2 and R are as ^prev »usiy 
deEneS When R4 is phenyl or Clinked heterocyclyl, it may be introduced vja palted.um^atalysed coupling , of the 
zSe derivative generated in situ from the corresponding phenyllithium or heterocyc.yllith.um 
Ttut ma7be obtained f ™ eHher the heterocycle or haloheterocycle as necessary by treatmen w«pta. 
Thus ioTexample the phenyllithium or heterocyclyllithium (in the presence of about 1 extra equivalent o n-butyllith.um 
t a^Ste S hydrogen atom of the pyrazolopyrimidinone substrate) is treated with about 2 equivatents 
of anhydrousl nc chloride indry tetrahydrofuran at about -78°C followed, at about room temperature ^(l^^d the 
caSadL catahyst preferably tetrakis(tri P henylphos P hine)palladium(0). The reaction mixture can be heated t reflux 
KSSX to about 2 further equivalents of anhydrous zinc chloride if necessary. When R< » N-I,nked hetero- 
ctclvl The^action may be conducted with up to about a 5-fold excess of the appropriate heterocycle m the presence 
T^a 0% excels of base e g anhydrous potassium carbonate, to scavenge the hydrogen bromide by-produc t 
r 0 gether with about a 10%^cess of copper-bron'ze and about 0.25 equivalents of iodine catalyst in a suitable solvent, 
e.g. dimethylformamide, at about the reflux temperature of the reaction medium. 
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Compounds of formula (I), wherein R 4 is NHS0 2 NR 5 R 6 or NHS0 2 R 8 and R 1 , R 2 , R 3 , R 5 , R 6 and R 8 are as previ- 
ously defined, may be synthesised from the corresponding primary amine which, in turn, is obtained by nitration of (II) 
using, e.g. a conventional concentrated nitric acid/concentrated sulphuric acid combination, followed by reduction of 
the nitroarene by catalytic hydrogenation using conventional procedures. The reaction is generally carried out using 

s equimolar quantities of the primary amine of formula (I), wherein R 4 is NH 2 and R 1 , R 2 and R 3 are as previously defined, 
and either the required sulphamoyl halide or alkylsulphonyl halide (preferably the chlorides) of formula R^R 6 NS0 2 halo 
or R 8 S0 2 halo respectively, in the presence of excess tertiary amine such as triethylamine or pyridine to scavenge the 
acid by-product, in a suitable solvent, e.g. dichloromethane, at from about 0°C to about room temperature. Pyridine 
may conveniently function as both base and solvent when desired, and the reaction may be optionally catalysed by 

10 the addition of about 0.1 to 0.2 equivalents of a 4-t-aminopyridine such as 4-dimethylaminopyridine. When both R 5 
and R 6 are H, the desired product may also be obtained by reaction of the primary amine with sulphamide in a suitable 
solvent, e.g. 1,4-dioxan, at about 100°C. 

When, in transformations of compounds of formula (II) to compounds of formula (I), R 3 is a group susceptible to 
reaction or removal under the particular conditions employed to introduce R 4 , said R 3 group may itself be introduced 

is at the final stage of the synthesis. Thus a phenol of formula (II), wherein R 3 is H, and R 1 and R 2 are as previously 
defined, which is obtainable for example by Pd°-mediated deprotection of the O-allyi analogue, i.e. a compound of 
formula (II) wherein R 3 is allyl, and R 1 and R 2 are as previously defined, serves as the substrate for the subsequent 
reactions involved in introducing the various R 4 substituents. A final O-alkylation of the phenolic group is then necessary 
to furnish a compound of formula (I), wherein R 1 , R 2 R 3 and R 4 are as previously defined. This may be achieved under 

20 standard conditions using the appropriate alkyl chloride, bromide or sulphonate in the presence of a base such as 
anhydrous potassium carbonate, in a suitable solvent, e.g. 2-butanone, at the reflux temperature of the reaction mixture. 
Alternatively, the alkylation may be effected under typical Mitsunobu reaction conditions. 
A compound of formula (II) may be prepared from a compound of formula (V): 



25 



30 
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40 



H 2 NOC 





wherein R\ R 2 and R 3 are as previously defined, by the application of known cyclisation methods for pyrimidinone 
ring formation. Thus, for example, the cyclisation may be effected by.the treatment of (V) with a base such as sodium 
hydroxide or potassium carbonate, optionally in the presence of hydrogen peroxide, in an ethanol-water medium at 
reflux temperature. Under these conditions the related nitrile of formula (VI), wherein R 1 , R 2 and R 3 are as previously 
defined, may also be employed as the precursor to (IV). 

In an alternative cyclisation procedure, compounds of the formula (II) may be obtained by treatment of (V) with 
polyphosphoric acid at about 140°C. 

Compounds of formulae (V) and (VI) may be prepared from compounds of formulae (VII) and (VIII) respectively: 



45 



50 



H 2 NOC 





55 



(VII) 



(VIM) 



wherein R 1 and R 2 are as previously defined, by reaction with a compound of formula (IX): 
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Compounds of formula (I) may be obtained more directly from a compound of formula (X). 




(X) 



wberein R^andVareas previous, de™^^ 

*2ZV££Z1 r^Sri obtaining in both steps, e, when R 4 is 
acetyl as illustrated by Example 1* and and ^ intermediates 

and reaatioo conditions. previously defined buc nc» hydrogen, may Be prepared 

^rr^eZ^^ 

Phosphodiesterase activity 

. ffin Hioc fnr rfil u,p and cAMP RDEs are assessed by determination of their ICso values (the concen- 

.WW. o, »,a ,ou, maid, PWa * S l^S^ and M.M. Appleman (Biechony, 

inhibitors of both cGMP PDEs. 
Platelet anti-aacireqato rv activity 

This is assessed by the determination of a compound's ability to inhibit platelet aggregation in vitro induced by 
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platelet activating factor (PAF), and to potentiate the platelet antiaggregatory action in vitro of activators of guanylate 
cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially by the method of J.R Mustard et 
aL (Methods in Enzymol., 1989, J69, 3) and aggregation is determined using standard turbidimetric techniques as 
described by G.V.R. Born, (J. Physiol. (Lond), 1962.J62, 67P). 

Antihypertensive activity 

This is assessed following intravenous or oral administration of a compound to spontaneously hypertensive rats. 
Blood pressure is recorded via a cannula implanted in the carotid artery of either conscious or anaesthetised animals. 

10 For administration to man in the curative or prophylactic treatment of angina, hypertension or congestive heart 

failure, oral dosages of the compounds will generally be in the range of from 4-800 mg daily for an average adult patient 
(70 kg). Thus for a typical adult patient, individual tablets or capsules contain from 2-400 mg of active compound, in a 
suitable pharmaceutical^ acceptable vehicle or carrier, for administration in single or multiple doses, once or several 
times per day. Dosages for intravenous, buccal or sublingual administration will typically be within the range of from 

15 1-400 mg per single dose as required. In practice the physician will determine the actual dosing regimen which will be 
most suitable for an individual patient and it will vary with the age, weight and response of the particular patient. The 
above dosages are exemplary of the average case but there can be individual instances in which higher or lower 
dosage ranges may be merited, and such are within the scope of this invention. 

For human use, the compounds of formula (I) can be administered alone, but will generally be administered in 

20 admixture with a pharmaceutical carrier selected with regard to the intended route of administration and standard 
pharmaceutical practice. For example, they may be administered orally, buccally or sublingualis in the form of tablets 
containing excipients such as starch or lactose, or in capsules or ovules either alone or in admixtures with excipients, 
or in the form of elixirs or suspensions containing flavouring or colouring agents. The compounds may also be injected 
parenterally, for example intravenously, intramuscularly, subcutaneously or intracoronarily. For parenteral administra- 

25 tion, they are best used in the form of a sterile aqueous solution which may contain other substances, for example 
salts, or monosaccharides such as mannitol or glucose, to make the solution isotonic with blood. 

Thus the invention provides a pharmaceutical composition comprising a compound of formula (I), or a pharma- 
ceutical^ acceptable salt thereof, together with a pharmaceutically acceptable diluent or carrier. 

The invention also provides a compound of formula (I), or a pharmaceutically acceptable salt thereof, or a phar- 

30 maceutical composition containing either entity, for use in medicine. 

The invention further provides the use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, 
or a pharmaceutical composition containing either entity, for the manufacture of a medicament for the treatment of 
stable, unstable and variant (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced blood vessel patency e.g. post-PTCA, 

35 chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma, or diseases characterised by disorders of gut 
motility, e.g. IBS. 

In a further aspect, the invention provides a method of treating or preventing stable, unstable and variant (Prinz- 
metal) angina, hypertension, pulmonary hypertension, congestive heart failure, atherosclerosis, stroke, peripheral vas- 
cular disease, conditions of reduced blood vessel patency e.g. post-PTCA, chronic asthma, bronchitis, allergic asthma, 

40 allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS, in a mammal (including a 
human being), which comprises administering to said mammal a therapeutically effective amount of a compound of 
formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition containing either entity. 

The syntheses of the compounds of the invention and of the intermediates for use therein are illustrated by the 
following Examples and Preparations. The purity of the compounds was routinely monitored by thin layer chromatog- 

45 raphy (TLC) using Merck Kieselgel 60 F 2 S4 P'a te s 1 H-Nuclear magnetic resonance spectra were recorded using either 
a Nicolet QE-300 or a Bruker AC-300 spectrometer and were in all cases consistent with the proposed structures. 

EXAMPLE 1 

50 5-(2-Ethoxv-5-piperidinoacetvlphenvlH-m^ 

Piperidine (0.22 ml, 0.0022 mol) was added to a stirred suspension of 5-(5-bromoacetyl-2-ethoxyphenyl)-1 -methyl- 
3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Preparation 8, 0.95 g, 0.0022 mol) and anhydrous potas- 
sium carbonate (0.6 g, 0.0044 mol) in acetonitrile (50 ml) at room temperature. After 18 hours the mixture was evap- 
55 orated under vacuum, the residue dissolved in water (50 ml) and the solution extracted with ethyl acetate (3 x 30 ml). 
The organic extracts were combined, washed with brine (3 x 20 ml), dried (is^SC^) and evaporated under vacuum. 
The resulting yellow solid was chromatographed on silica gel (12 g), using a methanol in dichloromethane elution 
gradient (0-2% methanol), to give an off-white solid. Crystallisation from ethyl acetate-hexane gave the title compound 
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as an off-white powder (0.27 g, 28%), m.p. 149-151°C. Found: C.66.13; H.6.90; N.15.95. C 24 H 31 N 5 0 3 requires C, 
65.88; H.7.14; N, 16.01%. 

EXAMPLES 2-8 

The following Examples were prepared by the procedure of Example 1 using the appropriate amine. 
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EXAMPLE 9 

5-{2-Ethoxv-5-f1-hvdro-2-(1-piperaz^ 
7-one 

Sodium borohydride (0.01 g, 0.0027 moi) was added to a stirred suspension of 5-[2-ethoxy-5-(1 -piperazinylacetyl) 
phenyl]-1-methyl-3-n-propyl-1, 6-dihydro-7H-pyrazolo[4 J 3-d]pyrimidin-7-one (0.12 g, 0.0027 mol) in ethanol (10 ml) 
and the resulting solution stirred at room temperature for 18 hours. The solvent was removed by evaporation under 
vacuum, the residue suspended in saturated aqueous sodium carbonate solution (50 ml) and this mixture extracted 
with dichloromethane (3 x 20 ml). The organic extracts were combined, dried (Na 2 S0 4 ) and evaporated under vacuum 
to give an oil. Trituration with ether gave a white solid, crystallisation of which from ethyl acetate-hexane gave the title 
compound as a white powder (0.050 g, 42%),m.p. 139-140°C. Found: C,62.55; HJ.44; N.18.79. C^H^NgC^ requires 
C.62.71; H,7.32; N, 19.08%. 

15 EXAMPLES 10-13 

The following Examples were prepared by the procedure of Example 9 using the appropriate ketones (Examples 
3, 4, 5 and 1 respectively). 
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EXAMPLE 14 

1-Methyl-5-(5-morpholinoacetvl-2-n-propoxyph 

5 This compound was prepared from morpholine and 5-(5-bromoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyI- 

1,6-dihydro-7H-pyrazolo[4,3-d]pyrimdin-7-one (Preparation 11), following the procedure of Example 1, and was ob- 
tained as white crystals (47%), m.p. 128-129°C. Found: C.63.62; H.7.07; N.15.53. C 24 H 31 N 5 0 4 requires C.63.56; H, 
6.89; N. 15.44%. 

10 EXAMPLE 15 

1-Methyl-545-(4-methyl-1-piperaz^ 
7-one 

is This compound was prepared from 4-methylpiperazine and 5-(5-bromoacetyl-2-n-propoxyphenyl)-1-methyl-3-n- 

propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Preparation 1 1 ), following the procedure of Example 1 , and was 
obtained as a white solid (27%), m.p. 124-125°C. Found: C.63.96; H.7.19; N.17.80. C 25 H 34 N 6 03 requires C.64.36; H, 
7.34; N.18.01%. 

20 EXAMPLE 16 

545-n-Hvdroxy-2-morpholinoethvlV2-n-pro^ 
pyrimidin-7-one 

25 This compound was prepared from 1-methyl-5-(5-morpholinoacetyl-2-n-propoxyphenyl)-3-n-propyl-1,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one, following the procedure of Example 9, and was obtained as a white solid (28%), 
m.p. 104-105°C. Found: C.62.90; H,7.50; N.15.48. C 24 H33N 5 0 4 requires C.63.28; H.7.30; N,15.37%. 

EXAMPLE 17 

30 

5-(5-Acetvl-2-ethoxyphenvl)-1-methvl-3-n-prop^ 

The title compound was prepared from 4-(5-acetyl-2<ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxa- 
mide (Preparation 15), following the procedure of Preparation 7, and was obtained as a white solid (77%), m.p. 
35 196-198°C. Found: C.64.35; H.6.16; N,15.85. C 19 H 22 N 4 0 3 requires C.64.39; H.6.26; N,15.81%. 

EXAMPLE 18 

5-(5-Bromo-2-n^ropoxvphenvl)-1-methyl-3-n-pro^^ 

40 

N-Bromosuccinimide (2.6 g, 0.016 mol) in dimethylformamide (40 mi) was added dropwise to a stirred solution of 
5-(2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Preparation 10, 4.0 g, 
0.010 mol) in dimethylformamide (40 ml) at room temperature. After 7 hours the solvent was removed by evaporation 
under vacuum, the residue suspended in saturated aqueous sodium carbonate solution, and the resulting solution 
45 extracted with ethyl acetate (3 x 50 ml). The organic extracts were combined, dried (NagSC^) and evaporated under 
vacuum. Trituration of the residue with ether, followed by crystallisation from ethyl acetate-hexane, gave the title com- 
pound as white crystals (3.39 g, 68%), m.p. 117-118°C. Found: C.53.15; H,5.03; N.13.78. C l8 H 21 BrN 4 0 2 requires C, 
53.34; H.5.22; N, 13.82%. 

50 EXAMPLE 19 

(EV3-M -Methyl-7-oxo-3-n-propvH ,6-dihvdro-7H-pyrazolo[4,3-d1pvrimidin-5-vl)-4-n-propoxvcinnamic acid t-butyl 
ester 

55 To a solution of 5-(5-bromo-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 

7-one (1 .0 g, 0.0025 mol) and triethylamine (0.38 g, 0.0038 mol) in acetonitrile (2 ml), was added palladium(ll) acetate 
(0.03 g, 0.0001 3 mol), tri-o-tolylphosphine(0.076 g, 0.00025 mol) and t-butyl acrylate (0.48 g, 0.0038 mol). The mixture 
was heated under reflux for 4 hours, then cooled and evaporated under vacuum. The residue was suspended in water 
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(30 ml) and extraction with dichloromethane (3 x 20 ml) effected. The organic extracts were combined, dried (Na 2 S0 4 ) 
and evaporated under vacuum to give a yellow-green solid. Chromatography on silica gel (1 2 g). using a methanol in 
dichloromethane elution gradient (0-2% methanol), followed by crystallisation from ethyl acetate-hexane gave the title 
compound as a white solid (0.65 g, 58%), m.p. 167-168°C. Found: C,66.47; HJ.00; N,1 2.31 . C 25 H 32 N 4 0 4 requires C, 
66.35; H,7.13; N, 12.38%. 



EXAMPLE 20 



(El-3-(VMethvl-7-oxo-3-n-propyl-1,6-dihvd^ acid 

2N Aqueous sodium hydroxide solution (2.28 ml, 0.0046 mol) was added to a solution of (E)-3-(1 -methyl-7-oxo- 
3-n-propyM ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-5-yl)-4-n-propoxycinnamic acid t-butyl ester (0.40 g, 0.00088 mol) 
in methanol (2.3 ml) and the mixture was heated under reflux for 18 hours. The methanol was removed by evaporation 
under vacuum, the residue dissolved in water (25 ml), and the solution extracted with ethyl acetate (4x15 ml). The 
aqueous layer was separated, acidified to pH 1 with hydrochloric acid, and then extracted with a mixture of methanol 
and ethyl acetate (3:97, 4 x 20 ml). The organic extracts were combined, dried (Na 2 S0 4 ) and evaporated under vacuum, 
then the residue crystallised from ethyl acetate to give the title compound as a white solid (0.27 g, 77%), m.p. 229-230°C. 
Found: C,63.64; H,5.98; N.14.14. C 21 H 24 N 4 0 4 requires C.63.46; H,6.34; N,14.10%. 



EXAMPLE 21 

5-(5-Bromo-2-ethoxvphenvn-1-methvl-3-n-propvl-1,6-dihvdro-7H-py razolof4,3-d1pvrimidin-7-one 

Bromine (0.93 g, 0.0058 mol) was added dropwise to a stirred solution of 5-(2-ethoxyphenyl)-1 -methyl-3-n-propyl- 
1 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (Preparation 7, 1.1 g, 0.00352 mol) in glacial acetic acid (20 ml). The 
mixture was stirred at 100°C for 6.5 hours and the solvent was then removed by evaporation under vacuum. The 
residue was dissolved in a 9:1 mixture of methanol in dichloromethane (50 ml), and the solution washed with saturated 
aqueous sodium bicarbonate solution (50 ml), water (50 ml) and saturated brine (50 mi), then dried (MgS0 4 ) and 
evaporated under vacuum. The residue was chromatographed on silica gel (15 g) eluting with a mixture of methanol 
and dichloromethane (1:99) to give, after crystallisation from acetonitrile, the title compound (0.62 g, 45%), m.p. 
157-159°C. Found: C52.41; H.5.25; N,14.01. C 17 H 19 BrN 4 0 2 requires C.52.18; H.4.89; N,14.32%. 



EXAMPLE 22 

f EM-Ethoxv-3-n -methvl-7-oxo-3-n-propyl-1 .6-dihvdro-7H-pyrazolof4,3-d lPvrimidin-5-vl)cinnamic acid t-butyl ester 

The title compound was prepared from 5-(5-bromo-2-ethoxyphenyl)-1 -methy l-3-n-propyl-1 ,6-dihydro-7H-pyrazolo 
[4,3-d]pyrimidin-7-one following the procedure of Example 19 and was obtained as a white crystalline solid (31%), m. 
p.179-180 o C. Found: C65.83; H.6.90; N,12.75. C 24 H 30 N 4 0 4 requires C.65.89; H.6.68; N,12.81%. 

EXAMPLE 23 

fEM-Ethoxv-3-n-methvl-7-oxo-3-n-propvl-1.6^ acid 

The title compound was prepared from (E)-4-ethoxy-3-(1 -methyl-7-oxo-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d] 
pyrimidin-5-yl)cinnamic acid t-butyl ester following the procedure of Example 20 and was obtained as white crystals 
(66%), m.p. 234-236°C. Found: C,63.01; H,5.59; N.14.62. C^H^N^ requires C.62.82; H.5.80; N,14.65%. 



EXAMPLE 24 

3-f4-Ethoxv-3-n-methvl-7-oxo-3-n-p^ acid 

A solution of (E)-4-Ethoxy-3-(1 -methyl-7-oxo-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-5-yl)cinnamic 
acid (0.426 g, 0.0011 mol) in a mixture of methanol (28.5 ml), ethyl acetate (100 ml) and water (1.5 ml), was stirred 
with 5% palladium on charcoal catalyst (0.05 g) under a hydrogen atmosphere at room temperature and pressure for 
3 hours. The catalyst was removed by filtration and the solvent removed by evaporation under vacuum. Crystallisation 
of the residue from ethyl acetate-hexane gave the title compound as beige crystals (0.23 g, 54%), m.p. 165-167°C. 
Found: C62.24; H.6.17; N,14.09. C 20 H 24 N 4 0 4 requires C62.39; H,6.33; N,14.41% 
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EXAMPLE 25 

(EM-Ethoxv-3-(1-methvl-7-oxo-3-n-propy acid 
dimethylamide 

5 

The title compound was prepared from N,N-dimethylacrylamide and 5-(5-bromo-2-ethoxyphenyl)-1-methyl-3-n- 
propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one following the procedure of Example 19 and was obtained, fol- 
lowing crystallisation from ethyl acetate-hexane, as colourless crystals (38%), m.p. 21 9-221 °C. Found: C.64.15; H, 
6.46; N.16.96. C^H^NgC^ requires C.64.53; H,6.65; N,17.10%. 

10 

EXAMPLE 26 

3- [4-Ethoxv-3-(1-methyl-7-oxo-3^ acid 
dimethylamide 

75 

The title compound was prepared from (E)-4-ethoxy-3-(1 -methyl-7-oxo-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d] 
pyrimidin-5-yl)cinnamic acid dimethylamide following the procedure of Example 24 and, after crystallisation from ethyl 
acetate-hexane, was obtained as colourless crystals (74%), m.p. 155-157°C. Found: C,64.09; H,7.04; N.16.71. 
C 2 2 H 29 N 5°3 rec l uires C.64.21; H.7.10; N, 17.02%. 

EXAMPLE 27 

(E)-4-Ethoxv-3-(1-methyl-7-oxo-3-n-propyl-1 > 6-dihydro-7H-pvrazolo-4,3-dlpvrimidin-5-vl)cinnamonitrile 

25 The title compound was prepared from acrylonitrile and 5-(5-bromo-2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-di- 

hydro-7H-pyrazolo-[4,3-d]pyrimidin-7-one following the procedure of Example 19 and was obtained as off-white crys- 
tals (33%). Found: C.65.99; H.5.52; N, 19.07. C 20 H 21 N 5 O 2 requires C.66.10; H.5.82; N, 19.27%. 

EXAMPLE 28 

30 

5-f5-f3-Aminopropvl)-2-ethoxvphenvl1-1-methvl-3-n-propvl-1,6-dihvdro-7H-pyrazolof4,3-dlpyrimidin-7-one 

A solution of (E)-4-ethoxy-3-(1 -methyl-7-oxo-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 5-yl)cinnamoni- 
trile (0.25 g, 0.00064 mol) in glacial acetic acid (25 ml) was stirred with Raney nickel catalyst (25 mg) under hydrogen 

35 at room temperature and at 50 p.s.i. for 3 hours. The resulting mixture was filtered and the filtrate evaporated under 
vacuum. The residue was partitioned between saturated aqueous sodium carbonate solution (50 ml) and dichlorometh- 
ane (30 ml), the layers separated and the aqueous phase further extracted with dichloromethane (2 x 30 ml). The 
organic solutions were combined, dried (Na 2 S0 4 ) and evaporated under vacuum to give a brown solid, crystallisation 
of which from hexane-ethyl acetate gave the title compound as fawn crystals (96 mg, 38%), m.p. 115-117°C. Found 

40 C,65.29; H.7.35; N, 18.66. C 20 H 27 N 5 O 2 requires C.65.02; H.7.37; N.18.96%. 

EXAMPLE 29 

4- Ethoxv-3-(1-methvl-7-oxo-3-n-propvl-1,6-dihvdro-7H-pvrazolof4,3-d1pyrimidin-5-vl)benzoic acid 

45 

n-Butyllithium (2.5 M solution in hexane, 1.53 ml, 0.0038 mol) was added dropwise to a stirred solution of 5- 
(5-bromo-2-ethoxyphenyl)-1-methyl-3-n-propyM,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.60 g, 0.00074 mol) 
in dry tetrahydrofuran (25 ml) at -78°C under a dry nitrogen atmosphere. After 0.3 hour at -78°C, the solution was 
allowed to warm to -40°C and carbon dioxide gas was bubbled through the solution. The resulting solution was allowed 

50 to warm to room temperature and then poured into water; acidification to pH 3 with 2N hydrochloric acid and extraction 
with a 9: 1 mixture of dichloromethane and methanol (4 x 50 ml) were then effected. The organic extracts were combined, 
dried (MgS0 4 ) and evaporated under vacuum to give a colourless solid. Chromatography of this solid on silica gel (20 
g), using a methanol in dichloromethane elution gradient (2-5% methanol), gave a solid which was dissolved in a 9:1 
mixture of dichloromethane and methanol (50 ml); this solution was then washed with saturated aqueous sodium 

55 carbonate solution (50 ml), dried (MgS0 4 ) and evaporated under vacuum to give the title compound as a white powder 
(0.144 g, 26%), m.p. 285-288°C. Found: C,60.74; H,5.72; N.15.61 . C 18 H 2 oN 4 0 4 requires C.60.66; H.5.66; N.15.72%. 
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EXAMPLE 30 



7-one 



C.62.99; H.6.90; N,19.16%. 
EXAMPLE 31 

A solution of 5-(5-brc>mo-2«th 0 xyphenyl)-1-me^ 
to 20 a 0 00051 mol) imidazole (0 172 g 0.0025 mol), anhydrous potassium carbonate (0.077 g. 0.00056 1 moj. copper 
ronze (0 036 g 0 0 057 mo.) and iodine (0.015 g, 0.00012 mol) in dimethy«ormamide ^^^^^ 

^\\ri <c\ rv7Q n qro/\ mD 1Q3-194°C Found: C.63.61 H,5. 97, N.22.03. o 2 on 2 2i > '6 u 2 
the title compound as a cream solid (0.073 g, JB/o), m.p. i»o \v<* ^. 

requires C.63.48; H.5.86; N.22.21%. 



EXAMPLE 32 



n-Butyllithium (1 .6 M solution in hexane, 9.6 ml, 0.01 53 mol) was added to a stirred .^J^ p !^^^ 

led b V y crystallisLn lorn ethyl acetate, gave the title compound as an off-white , so,£ (0.542 g, 53/o), m.p. 
199-202'C Found: C.64.45; H.6.27; N.21.56. C 21 H 24 N 6 0 2 requires C.64.27, H.6.16, N.21.42 A. 

EXAMPLE 33 

■S-[9-Fth 0 xv-5-(2-PYriHvl^henvll-1-m e th Y l-a-n-r ) roovl-1.6-dihvdro-7H-pyrazolo[4 l 3-dl PY rimidin-7-one 

The title compound was prepared from 2-bromopyridine and 5-(5-bromo-2-ethoxyphenyl)-1-methyl-3-n-pr^ 
1 J^7?S^4.»i^7^ following the procedure described in Example 32, and was_ obtained 
es an oHL sdid (Ssi), mj i. 216-218'C. Found: C.67.61; H.5.81; N.17.63. C22 H 23 N 5 0 2 requires 0,67.85, H.5.95, 
N.17.98%. 
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EXAMPLE 34 

1-Methyl-5-(5-morpholinomethy)-2^ 

s A solution of 5-(5-chloromethyl-2-n-propoxymethyl)-1-methyl-3-n-propyl-1,6-dihydro-7H d]pyrimi- 

din-7-one (Preparation 16, 0.60 g, 0.0016 mol) in 2-butanone (10 ml) was added dropwise to a stirred solution of 
morpholine (0.42 g, 0.0048 moi) in 2-butanone (40 ml) at0°C. The solution was then heated under reflux for 16 hours, 
cooled and evaporated under vacuum. The residue was suspended in water (50 ml) and the suspension extracted with 
ethyl acetate (3 x 20 ml). The organic extracts were combined, washed with brine (2 x 30 ml), dried (IMa^C^) and 

10 evaporated under vacuum. The residue was chromatographed on silica gel (1 2 g), using an elution gradient of methanol 
in dichloromethane (0-2% methanol), to give an oil which solidified on trituration with hexane. Crystallisation from ethyl 
acetate-hexane gave the title compound as a colourless solid (0.36 g, 53%), m.p. 106-1 07°C. Found: C.64.76; H,7.34; 
N, 16.36. C 2 3H 31 N 5 03 requires C.64.92; H,7.34; N,16.46%. 

15 EXAMPLE 35 

1-Methyl-5-r5-(4-methvl-1-piperazinv^^ 
pyrimidin-7-one 

20 The title compound was prepared from 5-(5-chloromethyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one and 1 -methylpiperazine, following the procedure of Example 34, and was obtained 
as a colourless solid (36%), m.p. 149-150°C. Found: C,65.68; H.7.83; N.19.10. C 2 4H34N 6 0 2 requires C,65.73; H.7.81; 
N,19.16%. 

25 EXAMPLE 36 

1-Methvl-5-(5-methvl-2-n-propoxvphenvl)-3-n-propvl-1,6-dihvdro-7H-pvrazolof4,3-d|pyrimidin-7-one 

A solution of 5-(5-chloromethyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3- d]pyrimi- 
30 din-7-one (0.5 g, 0.0013 mol) in ethyl acetate (50 ml) was stirred with 10% palladium on charcoal catalyst under a 
hydrogen atmosphere at 50 p.s. i. and room temperature. After 1 hour, the mixture was filtered and the filtrate evaporated 
under vacuum to give a pale green solid. Chromatography on silica gel (4 g) using a methanol in dichloromethane 
elution gradient gave a white solid, crystallisation of which from hexane-ethyl acetate gave the title compound as 
colourless needles (0.12 g, 26%), m.p. 115-116°C. Found: C.66.66; H.7.12; N, 16.55. C 19 H 24 N 4 0 2 requires C.67.04; 
35 H,7.11; N, 16.46%. 

EXAMPLE 37 

5-(5-Hvdroxvmethvl-2-n-propoxvphenvl)-1-methvl-3-n-propvl-1,6-dihvdro-7H-pvrazolof4 t 3-d1pyrimidin-7-one 

40 

To a solution of 5-(5-chloromethyl-2-n-propoxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimi- 
din-7-one (0.5 g, 0.0013 mol) in dimethyl sulphoxide (10 ml) was added sodium hydroxide (0.26 g, 0.0065 mol) and 
ethylene glycol (0.41 g, 0.0065 mot). The reaction mixture was heated at 100°C for 6 hours, allowed to cool and poured 
into water (50 ml), then the aqueous mixture extracted with ethyl acetate (3 x 30 ml). The combined extracts were 
45 filtered, dried (Na 2 S0 4 ) and evaporated under vacuum to provide an oil which was purified by chromatography on 
silica gel (6 g), using a methanol in dichloromethane elution gradient (0-3% methanol). The solid product was crystal- 
lised from hexane-ethyl acetate to afford the title compound as a white solid (2%), m.p. 174-175°C. Found: C, 63.97; 
H,6.66; N, 15.57. C 19 H 24 N 4 0 3 requires C.64.03; H.6.79; N,15.72%. 

50 EXAMPLE 38 

5-(5-Ethoxvmethvl-2-n-propoxvphenvl)-1-methvl-3-n-propvl-1,6-dihvdro-7H-pyrazolo[4 < 3-d1pvrimidin-7-one 

Sodium (0.15 g, 0.0013 mol) was added portionwise to ethanol (40 ml) over 1 hour. 5-(5-Chloromethyl-2-n-pro- 
55 poxyphenyl)-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3- d]pyrimidin-7-one (0.5 g, 0.001 3 mol) was then added 
to the solution and, after 3 days at room temperature, the solvent was removed by evaporation under vacuum. The 
residual solid was suspended in water (50 ml) and the suspension extracted with ethyl acetate (3 x 30 ml). The extracts 
were then combined, dried (Na 2 S0 4 ) and evaporated under vacuum to give a green solid. Chromatography on silica 
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gel (6 g) using a methanol in dichloromethane elation gradient gave, after ^^S^^S^^^^ 
a hexane-ethyl acetate mixture, the title compound as a white solid (0.2 g, 39%) m.p. 89-90 C. Found. C.65.87, H, 
7.57; N.14.66. C 21 H 28 N 4 0 3 requires C.65.60; H.7.34; N.14.57%. 

EXAMPLE 39 

.■ [ ..r 9 .H U droxv e thoxY m ^^l^-n-nroDoxvpH 0 n Y i 1 -i-m e thvl-3.n-oronvl-1 6-dihvdro-7H-p V ra7olor4 1 3-d 1 pyrimidin- 
7-one 

This compound was prepared from 5-(5-chloromethyl-2-ni>ropoxy.phen^ 
pyraloo^rimid^^ 

solid (45%), m.p 101-102'C. Found: C.63.13; H.6.88; N.13.98. C 21 H 28 N 4 0 4 requ.res C.62.98, H.7.05, N.13.99%. 
EXAMPLE 40 

i.M at hv l . fi 45.(2.morr^ i nn fi mnvvm 6 thvlV2 - n-prnnnv U nh R nv l l-3-n-nropvl-1 6-dihvdro-7H-pyra 7 olo[4,3-dlpyrimidin- 



7-one 



(a) Methanesulphony. chioride (0.56 g, 0.0049 mo.) was added to a stirred so, ution , of ***XXS^ 
thwn 9 n nr 0 DoxvDhenvn-1-methyl-3-n-propyl-1,6KJihydro-7H-pyrazolo[4,3-d]pynmid.n-7-one (1.8 g, 0.0045 moi) 
SKSSa AfSr18 hou'rs at room temperature, the solvent was removed by evaporation under 
3! and L rescue partitioned between 2N hydrochloric acid (30 ml) and dichloromethane (30 ml). The aque- 
Ts lam was separated and extracted with dichloromethane (2 x 30 ml), then the organ.c solution comb.ned 

^Jorated under vacuum to give a brown oil. Chromatography on silica gel (1 2 g) using a 
elution gradient (0-3% methanol) gave an oil, f^™?*™^ 
lowed by crystallisation from hexane-ethyl acetate, gave the required mesylate as whit : crystal (0.19 g, /«), m. 
p. 74-76°C. Found: C.55.71; H.6.25; N.11.69. C^H^OeS reqwres C.55.21, H.6.32, N.11.71 /«• 

(b) Morpholine (0.199,0.0021 mol)wasaddedtoasolutionoftheabove mesylate, namely 5-lH 
wowethoSmethyl)2-n-pro P oxyphenyl]-1-methyl-3-n-prop 

'r 0 TS) in acetonSrile (25 ml) and the stirred mixture was heated under reflux for 18 hoursjhe 
olvent was^emoved by evaporation under vacuum, the residue dissolved in saturated a ^ e ° u % s ^7. a *° s n ^ 
so iu'on and the solution extracted with ethyl acetate (3 x 20 ml). The extracts were comb.ned, d ndPW 
andTvaporated under vacuum, and the residue was chromatographed on silica gel (4 g) us.ng an eluhcn gradient 
ofmZnldichlorome^^ 

by orystallisation from hexane, gave the title compound as white crystals (0.098 g, 48%), m.p. 65-66 C. Found. 
C.64.17; H.7.69; N.14.96. C^N-A requires C.63.94; H.7.51; N,14.91%. 

EXAMPLE 41 

■.■r 9 .Rhoxv-5-methan agll .nhonamidophen y )-i-m fi th v l-3-n-pro P vl-1 6-dihvdro-7H-pyra7olo[4,3-dlpyrimidin-7-one 

Methanesulphony! chloride (0.1 57 g, 0.001 37 mol) was added to a stirred solution of 5-(5-amino-2-ethoxyphenyl)- 
1 m « oroovM 6-dihydro-7H-pyLolo[4,3-d] P yrimidin-7-one (0.45 g, 0.00137 mol) in dry pyridine (30 ml) at 
oZZ %E£L \ J£££ 18 Sir. at room temperature and then evaporated under vacuunv The residue was 
suspended TZZ* aqueous sodium bicarbonate solution (50 ml) and the mixture extracted wrth dichloromethane 
2 x 30 ml) Th^o ganic extracts were combined, washed with brine (2 x 30 ml), dried (Naj SOJ ; and ' e^ted unde 
vacuum The residue was treated with ether, chromatographed on silica gel (12 g), eluting with a »5-£^«* 
dJh lethane and methano., and the required product ^^^^^^^ ^ e qls C 
pound as a white powder (0.32 g, 58%), m.p. 205-206'C. Found: C.53.63; H.5.66, N.17.24. C 18 H 23 N 5 0 4 S requires C, 

53.32; H.5.72; N,17.27%. 
EXAMPLE 42 

S-rg^thj^^I^^ 
pvrimidin -7-one 

The title compound was prepared from 5-(5-amino-2-ethoxyphenyl)1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo 
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[4,3-d]pyrimidin-7one and 3-morpholinopropylsulphonyl chloride, following the procedure of Example 41, and was 
obtained as brown crystals (14%), m.p. 157-159°C. Found: C.55.42; H.6.53; N, 16.01. C^H^NgOsS requires C.55.58; 
H.6.61; N.16.21%. 

5 EXAMPLE 43 

5-[2-Ethoxv-5-(4-methyl-1-piperazinvl)sulphonamid^^ 
pyrimidin-7-one 

10 The title compound was prepared from 4-methyl-1 -piperazinylsulphonyl chloride and 5-(5-amino-2-ethoxyphenyl)- 

1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimdin-7-one, following the procedure of Example 41, and was 
obtained as an orange powder (13%), m.p. 152-153°C. Found: C.54.32; H.6.38; N, 19.88. C 22 H 31 N 7 0 4 S requires C, 
53.97; H.6.38; N,20.03%. 

15 EXAMPLE 44 

5-r5-(4-Benzyl-1-piperazinylsulphonamidopheny 
pyrimdin-7-one 

4-Benzyl-1 -piperazinylsulphonyl chloride (Preparation 1 9, 0.9 g, 0.0029 mol) was added to a stirred solution of 5- 
(5-amino-2-ethoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.94 g, 0.0029 mol), 
4-dimethylaminopyridine (0.050 g, 0.00041 mol) and triethylamine (1.09 g, 0.0108 mol) in dichloromethane (50 ml). 
The solution was stirred at room temperature for 48 hours and then evaporated under vacuum. The residue was sus- 
pended in saturated aqueous sodium bicarbonate solution (50 ml) and the suspension extracted with dichloromethane 
(3 x 30 ml). The organic extracts were combined, washed succesively with saturated aqueous sodium bicarbonate 
solution (2 x 20 ml) and brine (3 x 20 ml), dried (Na 2 S0 4 ) and evaporated under vacuum. The residue was chromato- 
graphed on silica gel (20 g) using a methanol in dichloromethane elution gradient (0-4% methanol), and the required 
product crystallised from ethyl acetate-hexane to give the title compound as an off-white powder (0. 1 85 g, 1 1 %). Found: 
C58.30; H.6.20; N.16.80. C 28 H 35 N 7 0 4 S; 0.5H 2 0 requires C.58.52; H,6.31; N.17.06%. 

PREPARATION 1 

1 -Methyl-3-n-propvlpvrazole-5-carboxylic acid ethyl ester 

A mixture of 3-n-propylpyrazole-5-carboxylic acid ethyl ester (24. 1 g, 0. 1 32 mol) (prepared by the method of Chem. 
Pharm. Bull., 1 984, 32, 1 568) and dimethyl sulphate (16.8 g, 0. 1 33 mol) were heated to 90°C for 2.5 hours. The mixture 
was dissolved in dichloromethane and the solution washed with aqueous sodium carbonate solution. The organic 
phase was separated, dried (MgS0 4 ) and evaporated under vacuum to give a solid. Chromatography on silica gel (300 
g), eluting with dichloromethane, gave the product as a colourless oil (20.4 g, 79%). Rf 0.8 (silica, dichloromethane, 
methanol, acetic acid; 80:20:1). 

PREPARATION 2 

1 -Methvl-3-n-propvlpyrazole-5-carboxvlic acid 

1 -Methyl-3-n-propylpyrazole-5-carboxylic acid ethyl ester (20.2 g, 0. 1 0 mol) was suspended in 6N aqueous sodium 
hydroxide solution (50 ml, 0.30 mol). The mixture was heated to 80°C for 2 hours then diluted with water (50 ml) and 
acidified with concentrated hydrochloric acid (25 ml). Filtration gave the carboxylic acid as pale brown crystals (12.3 
g, 71%), m.p. 150-154°C. Found: C56.99; H.7 25; N.16.90. C 8 H 12 N 2 0 2 requires C,57.13; H.7.19; N,16.66%. 

PREPARATION 3 

1 -Methvl-4-nitro-3-n-propylpvrazo>e-5-carboxvlic acid 

55 l-Methyl-3-n-propylpyrazole-5-carboxylic acid (12.1 g, 0.072 mol) was added portionwise to a mixture of oleum 

(13 ml) and fuming nitric acid (11 ml), keeping the temperature below 60°C. After the addition, the mixture was heated 
at 60°C overnight and then cooled to room temperature before being poured onto ice; filtration then gave the nitro- 
pyrazole as a white solid (11.5 g, 75%), m.p. 124-127°C. Found: C.45.43; N,5.22; N, 19.42. 031-1^304 requires C, 
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45.57; H.5.20; N,19.71%. 
PREPARATION 4 

1-Methvl-4-nitro-3-n-propylPvrazole- 5-carboxamide 



1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxylic acid (11.3 g, 0.053 mol) was added to thionyl chloride (50 ml) 
and the resulung mixture heated under reflux for 3 hours. The reaction mixture was then cooled and excess th.onyl 
chtide remCed by evaporation under vacuum. The oily residue was dissolved in acetone (50 ml) and the so.ut.on 
cautiously added to a mixture of ice (50 g) and concentrated aqueous ammonium hydro ^^f^ 1 ^ 
preciprtate was collected by filtration to provide the pyrazolecarboxamide as a pale vejow sold (8.77 g, 78 *), m.p. 
141-143°C. Found: C.45.22; H.5.71; N.26.12. C 8 H 12 N 4 0 3 requires C45.28; H.5.70; N,26.40/o. 

PREPARATION 5 

4-Amino-1-methvl-3-n-proovlpyrazole -5-carboxamide 

1-Methyl-4-nitro-3-n-propylpyrazole-5-carboxamide (3.45 g, 16.2 mmol) and stannous chloride dihydrate (18.4 g^ 
81 mmol) were suspended ethanol and the mixture heated under refiux for 2 hours. The resulting so.ut.orv was cooled 
to Zn emperature, basified to pH 9 by the addition of 2N aqueous sodium hydroxide solution and exacted with 
rZmeThan: (3 x 150 ml). The organic extracts were combined, dried ^?J£^^££ 
Trituration of the residue with ether gave the aminopyrazole as an off-white solid (2.77 g, 94%), m.p, 98-1 01 C. Found. 
C.52.84; H.7.81; N.30.38. C 8 H 14 N 4 0 requires C.52.73; H.7.74; N,30.75%. 

PREPARATION 6 

4- (2-EthoxvbenzamidoV1-methvl-3-n-DropvlDvrazo le-5-carboxamide 

Asolutionof2-ethoxybenzoyl chloride (6.1 g, 33.0 mmol) in dichloromethane (50 m ') wasadded ; oa ^ ir ^ d n S0 ^ i °" 
of 4-amino-1-methyl-3-n-propylpyrazole-5-carboxamide (3.0 g, 16.4 mmol), 4-dimethylam,nopyr,d,ne (0.02 g, 0.164 
Ld) and triethvlamine (3.34 g 33.0 mmol) in dichloromethane (50 ml) at (TC. The resulting texture was allowed to 
Irm ^Temperature ancTstirred for a further 2 hours. The solvent was evaporated under vacuum ^ the ^residue 
disced in a 19:1 mixture of dichloromethane and methanol (250 ml), and then the solution washed wrth 1N hydro- 
chloric acid (100 ml) dried (MgS0 4 ) and evaporated under vacuum. The crude material was chromatographed on 
slTaeT(2O0 g) eWting with a 97:3 mixture of dichloromethane and methanol, to give a pink solid; crystajisation from 
ethyl SS Jhexane gave the pyrazole-5-carboxamide as a pale pink solid (2.2 g, 40%), m.p. 153-155'C. Found. C, 
61.66; H.6.77; N.16.95. C 17 H 22 N 4 0 3 requires C.61.80; H.6.71; N,16.96%. 

PREPARATION 7 

5- (2-Ethoxvphenvh-1-methvl-3-n-croPvl-1.6-di hvdro-7H-Pvrazolof4,3-dlpyrimidin-7-one 

4-(2-Ethoxybenzamido)-1 -methyl-3-n-propylpyrazole-5-carboxamide (223 g, 0.676 mol) was added Portionwise to 
a solu ion of sodium hydroxide (54 g, 1.35 mol) and 30% hydrogen peroxide solution (224 ml) in water (2000 ml). 
E££n2> mTwas added and the resulting mixture heated under reflux for 2.5 hours, cooled, then evaporated under 
vacuum The resulting soiid was treated with 2N hydrochloric acid (380 ml), wrth externa, cooling, 
extracted with dichloromethane (1 x 700 ml, 3 x 200 ml). The combined organic extracts were washed successively 
wTsatV^ 

Chromatography of the residue on silica gel (1000 g), using a methanol in dichloromethane elution gradient (0-1% 
methanol), followed by trituration of the crude product with ether (300 ml) gave the title compound ; as a colourless 
solid (1522 g, 72%), m.p. 143-146'C. Found: C.65.56; H.6.44; N.18.14. C 17 H 20 N 4 O 2 requires C.65.36, H.6.45, N, 
17.94%. 
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PREPARATION 8 

5-(5-Bromoacetyl-2-ethoxvphenvlH-methvl-3-n-propvl-^ 

s Aluminium trichloride (12.8 g, 0.096 mol) was added portionwise over 1 hour to a stirred solution of 5-(2-ethoxy- 

phenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (10.0 g, 0.032 mol) and bromoacetyl bro- 
mide (5.6 ml, 0.064 mol) in dichloromethane (150 ml) at 0°C. After 18 hours at room temperature, the reaction mixture 
was poured into ice and water (400 g) and the resulting mixture stirred vigorously. The organic phase was separated 
and the aqueous phase further extracted with dichloromethane (2 x 100 ml). The organic solutions were combined, 

10 dried (Na 2 S0 4 ) and evaporated under vacuum to give an off-white solid, trituration of which from ether gave the title 
compound as a white solid (10.87 g, 78%), m.p. 159-160°C. Found: C.52.54; H,4.88; N, 12.78. C 19 H 21 BrN 4 0 3 requires 
C.52.67; H.4,88; N.12.93%. 

PREPARATION 9 

15 

1-Methvl-4-(2-n-propoxvbenzamido)-3-n-propvlpvrazole-5-carboxamide 

This amide was prepared from 2-n-propoxy benzoyl chloride following the procedure described in Preparation 6 
and was obtained as a pink solid (63%), m.p. 148-149°C. Found: C62.97; H.7.00; N.16.29. C 18 H 24 N 4 03 requires C, 
20 62.77; H,7.02; N.16.27%.' 

PREPARATION 10 

1-Methvl-5-(2-n-propoxvphenvl)-3-n-propvl-1 t 6-dihvdro-7H-pyrazolor4,3-dlpvrimidin-7-one 

25 

1-Methyl-4-(2-n-propoxybenzamido)-3-n-propylpyrazole-5-carboxamide (0.34 g, 0.99 mmol) was added to a 
stirred mixture of 30% hydrogen peroxide solution (1.0 ml), potassium carbonate (0.54 g, 3.92 mmol), water (10 ml) 
and ethanol (5 ml). The mixture was heated under reflux for 38 hours and then evaporated under vacuum. The residue 
was suspended in water (20 ml), then the suspension acidified with 2N hydrochloric acid and extracted with dichlo- 
30 romethane (3 x 20 ml). The extracts were combined, dried (NagSO^ and evaporated under vacuum. The resulting 
residue was chromatographed on silica gel (6 g), using a methanol in dichloromethane elution gradient (0-1% metha- 
nol), to give an oil, successive trituration of which with ether gave the required product as a white solid (0.1 9 g, 59%), 
m.p. 111-114°C. Found: C,66.26; H,6.92; N,17.15. C 18 H 22 N 4 0 2 requires C66.23; H,6.80; N,17.17%. 

35 PREPARATION 11 

5-(5-Bromoacetvl-2-n-propvlphenvl)-1-methvl-3-n-propvl-1,6-dihvdro-7H-pyrazolof4,3-dlpvrimidin-7-one 

Aluminium trichloride (6.0 g, 0.045 mol) was added portionwise to a stirred solution of 1 -methyl-5-(2-n-propoxy- 
40 phenyl)-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (5.0 g, 0.01 53 mol) and 2-bromoacetyl chloride (2.5 
ml, 0.0303 mol) in dichloromethane (100 ml) at 0°C. The reaction mixture was allowed to warm to room temperature, 
stirred for 18 hours, heated under reflux for 3 hours and then added cautiously to ice and water (100 g). The resulting 
mixture was stirred for 1 hour and extracted with dichloromethane (2 x 50 ml). The combined organic extracts were 
washed with brine (2 x 50 ml), dried (Na 2 S0 4 ), then evaporated under vacuum to give an off-white solid, which was 
45 triturated with ether to give the title compound as a white solid (4. 1 g, 60%). A small sample was crystallised from ethyl 
acetate-hexane to give the pure product, m.p. 136-137°C. Found: C,53.82; H.5.24; N.12.57. C 2 oH 2 3BrN 4 0 3 requires 
C.53.70; H.5.18; N.12.52%. 

PREPARATION 12 

50 

5-Acetyl-2-ethoxvbenzoic acid methyl ester 

lodoethane (16.4 g, 0.105 mol) was added to a stirred mixture of 5-acetyl-2-hydroxybenzoic acid methyl ester (10 
g, 51 .5 mmol) and anhydrous potassium carbonate (14.4 g, 0.104 mol) in 2-butanone (200 ml) and the resulting mixture 
55 heated under reflux for 3 days. The solvent was removed by evaporation under vacuum and the residue partitioned 
between water (100 ml) and ethyl acetate (100 ml). The aqueous phase was removed and extracted with further ethyl 
acetate (4 x 100 ml). The organic solutions were combined, dried (NagS0 4 ) and evaporated under vacuum. The residue 
was chromatographed on silica gel (1 30 g), using a methanol in dichloromethane elution gradient (0-1% methanol), to 
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gtothetHecompoundasc^^ 
C64.85; H,6.35%. 

PREPARATION 13 

5-Acetvl-2-ethoxvbenzoic acid 

A mixture of 5-acetyl-2-ethoxybenzoic acid methyl ester (9.6 g, 0.043 mol), 5M aqueous sodium hydroxide solution 
(44 ml 0 217 mol), water (80 ml) and 1,4-dioxan (80 ml) was stirred at room temperature for 18 hours. The solvent 
was removed by evaporation under vacuum, the residue dissolved in water (100 ml) and the resulting solution .acidified 
to pH 1 with concentrated hydrochloric acid. The aqueous mixture was extracted with ethyl acetate (4 x 100 ml) and 
the combined extracts dried (Na 2 S0 4 ) and evaporated under vacuum. The resulting solid was ^stalhsed from ethyl 
acetate to give the title compound as a colourless solid (5.4 g, 60%), m.p. 122-125°C. Found: C.63.20; H.5.81. C 11 H 12 0 4 
requires C.63.45; H,5.81%. 

PREPARATION 14 

5-Acetyl-2-ethoxybenzovl chloride 

Oxalvl chloride (3 66 g, 0.029 mol) was added dropwise to a stired solution of 5-acetyl-2-ethoxybenzoic acid (3 0 
g 0 014 mol) in dichloromethane (15 ml) and dimethylformamide (0.1 ml). After 3 hours at room temperature, he 
solvent was removed by evaporation under vacuum and the residue azeotroped with hexane (3 x 30 ml) to give the 
title compound, which was used without further purification. 

PREPARATION 15 

4- (5-Acetvl-2-ethoxvbenzamidoM-methvl-3-n-propvlpy ra7ole-5-carboxamide 

The title compound was prepared from 5-acetyl-2-ethoxybenzoyl chloride and ^^^^•^^ 
zole-5-carboxamide following the procedure of Preparation 6, and was obtained as a white solid (60 /o), m.p. 225-227 C. 
Found: C.61.35; H.6.25; N.15.07. C 19 H 24 N 4 0 4 requires C.61.28; H.6.50; N,15.04%. 

PREPARATION 16 

5- (5-Chloromethvl-2-n-oroDOXvphenvn-1-methvl-3-n - nropvl-1.6-dihvdro-7H-pyrazolo-[4,3-dlpyrimdin-7-one 

1 -lv1ethyl-5-(2-n-propoxyphenyl)-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (0.80 g, 0.00246 mol) 
was added portionwise to stirred concentrated hydrochloric acid (1 0 ml) at room temperature. Paraformaldehyde (0.20 
g 0 00246 mol) was then added and the resulting solution stirred at 120°C for 22 hours^ The reaction mixture was 
cooled and poured into ice and water (50 g), then the resulting mixture extracted with ethyl acetate (3 x 30 ml). The 
organic extracts were combined, dried (Na 2 S0 4 ) and evaporated under vacuum to give a whrte solid. Triturat on , wrth 
ether, followed by crystallisation from ethyl acetate-hexane, gave the title compound as colour ^^(0.65 g, 
70%), m.p. 102-104°C. Found: C.60,91; H.6.14; N.14.94. C 19 H 23 CIN 4 0 2 requires C.60.88; H.6.18; N,14.95/o. 

PREPARATION 17 

5-(2-Ethoxv-5-nitrophenvl)-1-methvl-3-n-propvl - l.6-dihvdro-7H-pyrazolo[4,3-dlpyrimidin-7-one 

Concentrated nitric acid (0.5 ml) was added dropwise to a stirred solution of ^-elhoi^e^^ 
propyl-1 6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one (2.0 g, 0.0064 mol) in concentrated sulphuric acid (10 ml) at 0 C 
and the esulting orange solution was stirred at room temperature for 18 hours. The reaction solution was then added 
dropwise to stirred ice and water (200 g) and the solid precipitate collected by filtratioa This solid was then dissolved 
in dichloromethane (50 ml) and the solution washed successively wrth brine (2 x 30 ml) and water 30 mO, dried 
(NasSQ.) and evaporated under vacuum to give a yellow solid. Crystallisation from acetonitrile gave the title compound 
as yellow needles (1.40 g, 61%), m.p. 214-216»C. Found: C.57.36; H.5.21; N.19.49. C 17 H 19 N 5 0 4 requires C.57.13; 
H.5.36; N,19.60%. 
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PREPARATION 18 

5-(5-Amino-2-ethoxvphenylH -methyl^ 

s 5-(2-Ethoxy-5-nitrophenyl)-1-me^ (0.64 g, 0.0018 

mol) was dissolved in ethanol (50 ml) and the solution stirred with 5% palladium on charcoal catalyst (0.050 g) under 
hydrogen at room temperature and 50 p.s.i. pressure tor 4 hours. The mixture was filtered to remove the catalyst, the 
filtrate evaporated under vacuum, and the residue triturated with ether to give the title compound as an off-white solid 
(0.56 g, 95%), m.p. 147-148°C. Found: C.62.63; H,6.60; N.21.57. C 17 H 21 N 5 0 2 requires C.62.36; H.6.47; N,21.39%. 

10 

PREPARATION 19 

4-Benzvl-1 -piperazinvlsulphonvl chloride 

15 A solution of 1-benzylpiperazine (20.0 g, 0.114 mol) in acetronitrile (45 ml) was added to a solution of sulphuryl 

chloride (28 ml, 0.346 mol) in acetonitrile (50 ml) and the mixture heated under reflux for 17 hours, then cooled. The 
solvent was removed by evaporation under vacuum, then the residue triturated with ether (20 x 50 ml) to yield the title 
compound (27.8 g, 89%), which was used without further purification. 

20 Biological activity 

The following Table illustrates the in vitro activities for a range of the compounds of the invention. 



TABLE 
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IN VITRO PDE INHIBITORY DATA: SELECTIVITY BETWEEN CALCIUM/CALMODULIN (Ca/CAM)- 
INDEPENDENT cGMP PDE AND cGMP-INHIBITED cAMP PDE 


EXAMPLE 


IC 50 (nM) 


SELECTIVITY RATIO 


cGMP 


cAMP 


30 


3 


2.2 


86,000 


39,090 




4 


1.8 


63,000 


35,000 




11 


4.9 


57,000 


11,632 




14 


1.0 


57,000 


57,000 


35 


15 


3.4 


75,000 


22,058 




16 


3.7 


53,000 


14,324 




20 


3.7 


59,000 


15,945 




25 


3.4 


84,000 


24,705 




29 


5.5 


84,000 


15,272 i 


40 


30 


1.4 


58,000 


41,428 




31 


3.4 


56,000 


16,470 




32 


1.4 


38,000 


27,142 




39 


5.3 


54,000 


10,188 
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Safety profile 



Certain compounds of the invention have been tested at therapeutic doses of up to 1 mg/Kg i.v. and up to 3 mg/ 
Kg p.o. in rats with no signs of adverse acute toxicity being observed. In mice, no deaths occurred after doses of up 
so to 100 mg/Kg i.v. 

Claims 

55 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, PT, SE 

1 . A compound of formula: 
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or a pharmaceutical^ acceptable salt thereol, 
wherein 



ri is H C,-C, alkyl optionally substituted with one or more fluoro substituents; or C3-C5 cyctoalkyl 

R2 is H or C,-C e alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl, 

R3 is C r C 6 alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl; C 3 -C s 

3ESa$ 52?22£51 OH. NFft* CN. CONRSRe or C 0 2 R 7 ; a,keny1 optionaHy 
ZZSSSScH, CONHW or CO,*; C 2 -C 4 a.kanoy. optionaHy substituted I with NRW hydroxy -C^ 
alkyl optionally subtituted with NR 5 R 6 ; (C 2 -C 3 alkoxy^-C, alkyl opt.onally substrtuted with OH or NR 6 R , 
CONrS; CO z tf ; halo; NRW; NHS0 2 NRSRe; N hso 2 RB; or phenyl or heterocyclyl either of which ,s op- 
tionally substituted with methyl; 

R5 and Re are each independently H or C r C 4 alkyl, or together with the nitrogen atom to which they ■** 
attached form a pyrrolidinyl, piperidino, morpholino, 4-(NR*)-pi P erazinyl or imidazolyl group wherein said group 
is optionally substituted with methyl or hydroxy; 
R7 h or C r C 4 alkyl; 

R8 is C,-C 3 alkyl optionally substituted with NR S R 6 ; 

R9 H; C r C 3 alkyl optionally substituted with phenyl; hydroxy C 2 -C 3 alkyl; or C r C 4 alkanoyi, 

and heterocyclyl means thienyl, pyridyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, thiazolyl or pyrimidinyl. 

2 A compound as claimed in claim 1 wherein R« is H, methyl or ethyl; F* is C r C 3 alkyl; R3 is ^3 f yl, F^is C ; - 
C 2 alkyl optionally substituted wrth OH, NFW>. CONR 5 R 6 or C0 2 R 7 ; acetyl op tionally substrtuted with Nffl J 
hvdroxyethyl substituted with NR 5 R 6 ; ethoxymethyl optionally substituted with OH °^ NR5r6 '. h C ^ C ^' 
S -CHCONRSR6- C H=CHC0 2 R7; C o 2 H; CONR 5 R 6 ; Br; NR^R*; NHSC^NRW; NHS0 2 R8; or pyridyl or m da- 
^opdcn-t substrtlted with methyl; R* and R* are each independency H met y, or e^ or 
together with the nitrogen atom to which they are attached form a p.pendino, morpholino, 4-(NR )-1 p^erazinyl 
or imidazolyl group wherein said group is optionally substrtuted wrth methyl or hydroxy; R' is H or t-butyl, R is 
methyl or CH 2 CH 2 CH 2 NR5R6 ; an d R9 is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

3. A compound as claimed in claim 2 wherein Ft is methyl; R* is n-propyl, Ffl JJjJ^gjFf 

CH OCH CH,NR5R 6 CH,OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, COCH 2 NR5R 6 , C H(OH)CH 2 NR 5 R 6 , CH-CHCON 
SS?S2S£Sv C0 2 H, CONRSR6 B 2 r , NH lo 2 fW N hS0 2 CH 2 CH 2 CH 2 NRSR6, 2 . pyridy |, Mm.dazolyl 
oM methyl 5 R 'and R* together wrth the nitrogen atom to which they are attached form a P . P end,no 
4-hydTyp.peridino, morpholino, 4-(NR)9-1-piperaziny. or 2-methy.-1 -imidazolyl group; R 7 is H or t-butyl, and R<> 
is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

4. A compound as claimed in claim 3 wherein the said compound is selected from: 

5-[2-ethoxy-5-(1-methyl-2-imidazolyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 

£[2-ethoxy-5-(4-methyl-1-pipe 

?(2 n ethX e; 5-morpholinoacetylphenyl)-1 -methyl-3-n-pro P yl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 
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and 5-(5-morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl*1 t 6-djhydro-7H 
din-7-one, 

and pharmaceutical^ acceptable salts thereof. 

s 

5. A pharmaceutical composition comprising a compound of formula (I), or a pharmaceutical^ acceptable salt thereof, 
as claimed in any one of claims 1 to 4, together with a pharmaceutical^ acceptable diluent or carrier 

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition con- 
10 taining either entity, as claimed in any one of claims 1 to 5, for use in medicine. 

7. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutical compo- 
sition containing either entity, as claimed in any one of claims 1 to 5, for the manufacture of a medicament for the 
treatment of stable, unstable and variant (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive 

is heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced blood vessel patency, 

chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases characterised by disorders of 
gut motility. 

20 Claims for the following Contracting States : ES, GR 

1. A process for the preparation of a compound of formula: 



0 R 1 



30 




R 4 



35 

or a pharmaceutically acceptable salt thereof, 
wherein 

R 1 is H; C r C 3 alkyl optionally substituted with one or more fluoro substituents; or C 3 -C 5 cycloalkyl; 
40 R2 j s H, or C^-Ce alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl; 

R 3 is CyC G alkyl optionally substituted with one or more fluoro substituents or with C 3 -C 6 cycloalkyl; C 3 -C 5 
cycloalkyl; C 3 -C 6 alkenyl; or C 3 -C 6 alkynyl; 

R 4 is C r C 4 alkyl optionally substituted with OH, NR 5 R 6 , CN, CONR 5 R 6 or C0 2 R 7 ; C 2 -C 4 alkenyl optionally 
substituted with CN, CONR 5 R 6 or C0 2 R 7 ; C 2 -C 4 alkanoyl optionally substituted with NR 5 R 6 ; hydroxy C 2 -C 4 
45 alkyl optionally substituted with NR 5 R 6 ; (C 2 -C 3 alkoxy)C r C 2 alkyl optionally substituted with OH or NR 5 R 6 ; 

CONR 5 R 6 ; C0 2 R 7 ; halo; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; or phenyl or heterocyclyl either of which is op- 
tionally substituted with methyl; 

R 5 and R 6 are each independently H or C r C 4 alkyl, or together with the nitrogen atom to which they are 
attached form a pyrrolidinyl, piperidino, morpholino, 4-(NR 9 )-piperazinyl or imidazolyl group wherein said group 
50 is optionally substituted with methyl or hydroxy; 

R 7 is H or C r C 4 alkyl; 

R 8 is C r C 3 alkyl optionally substituted with NR 5 R 6 ; 

R 9 is H; C r C 3 alkyl optionally substituted with phenyl; hydroxy C 2 -C 3 alkyl; or C,-C 4 alkanoyl; 

55 and heterocyclyl means thienyl, pyridyl, pyrazolyl, imidazolyl, triazolyl, oxazolyl, thiazolyl or pyrimidinyl; 

which comprises reacting a compound of formula (li): 
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wherein Ri, R* and R* are as previously defined in this claim, for a compound of formula (I) when R* is 
Sh C a^S 

followed by reduction of the resulting ketone to the corresponding alcohol; 

<B) C 2 -C 4 alkanoyl or hydroxy C 2 -C 4 alkyl, each substituted with NRSR* wherein R* and R* are as previously 
by reduction of the resulting aminoketone before or after removal of P or P , 

iC) C r C 4 alkyl optionally substituted with .OH,NR 5 R 6 , CONR^ or C0 2 R' wherein #. R* and R' are as 
previously defined in this claim, or bromo, 

m under chloromethylation conditions, followed by subjection of the resulting chloromethyl intermediate 

to, respectively, 

(a) reduction, or 

reaction with an alkali metal hydroxide, or 
ir\ rpaction with an amine of formula R 5 R 6 NH, or 

i region with an alkali metal cyanide and optionally converting the resulting rntnle to the corre- 

sponding amide, acid or ester; or 
m under aromatic bromination conditions, followed by subjection of the resulting bromo derivative to, 
respectively, 

ial lithium-bromine exchange, followed by reaction of the aryllithium derivative with ethylene oxide to 
Kct^ 

^ropyf derivative, or M reaction with 3-buten-1 -ol, followed by catalytic hydrogenation of the a.kene 
to give the 4-hydroxybutyl derivative, 

and ootional conversion of any of the foregoing alcohols to the corresponding alkane, amine or nitrile by 
a JvaCn o he" spective hydroxy groups to give the chloride or mesylate followed by reduction^ or 
Scuon with an amine of formula R^NR, or reaction with an alkali metal cyan.de, respectively, and 
further optional conversion of the said nitrile to the corresponding amide or ester; 

^C 2 -C 4 alkenyl2-substitutedwi^ 

7n R7 or CH,NHo wherein R 5 , R 6 and R 7 are as previously defined in this claim, 
She b^Sate of (C) i) above, with the appropriate a, p-unsaturated nitrile, amide or ester respe - 
S *S followed by hydrolysis of any resulting ester, reduction of the resulting alkeny. group andjn 
L LToHhe nitrile. further I concomitant reduction of the nitrile group to the correspond.ng primary amine, 

m C 2 -C 4 alkenyl. or C 2 -C 4 alkyl. each optional* subsituted with CN, CONR 5 R 6 or C0 2 R? wherein RS, R* and 
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R 7 are as previously defined in this claim, 

via the bromo derivative of (C) (ii) above, with a lithium-bromine exchange reagent, followed by subjection of 
the aryllithium derivative to formylation, and reaction of the resulting aldehyde with the appropriate optionally 
CN-, CONR 5 R 6 - or C0 2 R 7 -substituted C r C 3 alkyl phosphonium salt or phosphonate, optionally followed by 
hydrolysis of any resulting ester and reduction of the resulting alkenyl group; 

(F) (C 2 -C 3 alkoxy)C r C 2 alkyl optionally substituted with OH or NR 5 R 6 wherein R 5 and R 6 are as previously 
defined in this claim, 

(i) via the chloromethyl derivative of (C) (i) above, with either 

ja a C 2 - or C 3 -alkanol, or 

jb± a C 2 - or C 3 -diol, optionally followed by activation of the hydroxy group to give the mesylate and 
reaction either with an amine of formula R 5 R 6 NH, or with a protected amine of formula R 5 NHP, R 6 NHP 
or P' 2 NH wherein P and P' are as previously defined in this claim; or 

{ii} via the bromo derivative of (C) (ii) above, with a lithium-bromine exchange reagent, followed by reaction 
of the aryllithium derivative with ethylene oxide to give the 2 -hydroxy ethyl derivative, and activation of the 
hydroxy group and further reaction as in (i)(a) or (i)(b); 

(G) CONR 5 R 6 or C0 2 R 7 wherein R 5 , R 6 and R 7 are as previously defined in this claim, 

via the bromo derivative of (C) (ii) above, with a lithium-bromine exchange reagent, followed by reaction of 
the aryllithium derivative with carbon dioxide, and conversion of a suitably activated form of the resulting car- 
boxylic acid to an amide or ester derivative by reaction with an amine of formula R 5 R 6 NH or alcohol of formula 
R 7 OH respectively ; 

XH) NH 2 , halo, NHS0 2 NR 5 R 6 or NHS0 2 R 8 wherein halo is fluoro, chloro, bromo or iodo, and R 5 , R 6 and R 8 
are as previously defined in this claim, 

under aromatic nitration conditions, followed by reduction of the resulting nitro compound to the corresponding 
primary amine, and subjection of the said amine to, respectively, 

(a) a conventional diazotisation-halogenation reaction sequence, or 

lb) reaction with either a sulphamoyl halide of formula R 5 R 6 NS0 2 halo or a sulphonyl halide of formula 
R 8 S0 2 halo, wherein halo is preferably chloro, or reaction with sulphamide when both R 5 and R 6 are H; 

|l) phenyl or heterocyclyl, either of which is optionally substituted with methyl, 
via the bromo derivative of (C) (ii) above, with either 

^i) when R 4 is optionally substituted phenyl or C-linked heterocyclyl, the appropriate optionally substituted 
phenyl or heterocyclyl zincate derivative in the presence of a palladium catalyst, or 

Jli) when R 4 is N-linked heterocycle, the appropriate heterocycle in the presence of copper-bronze, iodine 
and a base; 

followed in each case, by optional isolation as, or formation of, a pharmaceutically acceptable salt of the product. 

A process for the preparation of a compound of formula (I), or a pharmaceutically acceptable salt thereof, wherein 
R 1 , R 2 , R 3 and R 4 are as previously defined in claim 1, which comprises reacting a compound of formula (II), 
wherein R 3 is H and R 1 and R 2 are as previously defined in claim 1 , according to any process defined in claim 1 
followed by O-alkylation of the phenolic group to introduce R 3 and optional isolation as, or formation of, a phar- 
maceutically acceptable salt of the product. 

A process for the preparation of a compound of formula (I), or a pharmaceutically acceptable salt thereof, wherein 
R 1 , R 2 , R 3 and R 4 are as previously defined in claim 1 , which comprises reacting a compound of formula (X): 
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(X) 



wherein Y is chloro or bromo, and R3 and R» are as previously defined in claim 1 , with an aminopyrazole of either 
formula (VII) or formula (VIII): 




H 2 N 




(VII) 

wherein R» and R 2 are as previously defined in claim 1 , followed by cyclisation of the respective resulting amides 
by treatment with a base, optionally in the presence of hydrogen peroxide, and optional isolation as, or formation 
of, a pharmaceutical^ acceptable salt. 

4. A process as claimed in claim 1 wherein 

in JA}, Y is chloro or bromo, the Lewis acid is aluminium chloride or aluminium bromide, and the reducing 
agent is sodium borohydride; 

in IB), X and Y are chloro or bromo, P is benzyl and is removed by catalytic hydrogenation, and P' is t-butox- 
ycarbonyl and is removed using hydrogen chloride; 

inlC), 

^ the chloromethylation is carried out using paraformaldehyde and concentrated hydrochloric acid, and 

ja} the reduction is effected by palladium-catalysed hydrogenation, 
lb) the alkali metal hydroxide is sodium hydroxide or potassium hydroxide, 
jc) the reaction with R 5 R 6 NH is carried out using an excess of said amine, 
jd} the alkali metal cyanide is sodium cyanide or potassium cyanide; 

£i) the aromatic bromination is carried out using N-bromosuccinimide, and 

_(a} the lithium-bromine exchange is effected using n-butyllithium, 
^b) the reaction with allyl alcohol is effected under Heck reaction conditions, 
the reaction with 3-buten-1-ol is effected under Heck reaction conditions; 

in (D) the reaction with the appropriate a,p-unsaturated nitrile, amide or ester respectively, is effected under 
Heck'reaction conditions using tri-o-tolylphosphine, palladium(ll) acetate and triethylamine, the optional hy- 
drolysis of the ester is achieved using aqueous sodium hydroxide solutbn in methanol, the optional reduc ion 
of the alkenyl group is effected by palladium-catalysed hydrogenation, and the optional further or concomrtant 
reduction of the nitrile group is carried out using Raney nickel in glacial acetic acid; 
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in IE}, the lithium-bromine exchange is effected using n-butyllithium, the formylation reagent is dimethyffor- 
mamide, and the alkene reduction is achieved by catalytic hydrogenation; 

in (R, the reaction with 

(a) a C 2 - or C 3 -alkanol, is carried out in the presence of one equivalent of sodium metal, or 

(b) a C 2 - or C 3 -diol, is carried out in the presence of one equivalent of sodium metal, the hydroxy group 
is converted to its mesylate using mesyl chloride in pyridine as solvent, and the reaction with R 5 R 6 NH is 
carried out using an excess of said amine; and 

{ii) the lithium-bromine exchange is effected using n-butyllithium; 

in (G), the lithium-bromine exchange is effected using n-butyllithium, and the carboxylic acid is activated using 
a carbodiimide in combination with 1 -hydroxybenzotriazole; 

in (H), the nitration is achieved using concentrated nitric acid in combination with concentrated sulphuric acid, 
the nitro compound is reduced by catalytic hydrogenation, the reaction with a sulphamoyl chloride or with a 
sulphonyl chloride is carried out in the presence of excess pyridine or triethylamine optionally in the presence 
of 4-dimethylaminopyridine, and the reaction with sulphamide is effected at about 100°C; 

in ID, 

the palladium catalyst is tetrakis(triphenylphosphine)palladium(0), and the optionally substituted phenyl 
or heterocyclyl zincate derivative is obtained from the corresponding optionally subtituted phenyl or het- 
erocyclyllithium derivative and anhydrous zinc chloride; and 

j[ii) the heterocyclic is present in excess, and the base is anhydrous potassium carbonate. 

A process as claimed in claim 2 wherein the O-alkylation is effected using the appropriate alkyl chloride, bromide 
or sulphonate, in the presence of potassium carbonate. 

A process as claimed in any one of claims 1 to 5 wherein R 1 is H, methyl or ethyl; R 2 is C,-C 3 alkyl; R 3 is C 2 -C 3 
alkyl; R 4 is C r C 2 alkyl optionally substituted with OH, NR 5 R 6 , CONR 5 R 6 or C0 2 R 7 ; acetyl optionally substituted 
with NR 5 R 6 ; hydroxyethyl substituted with NR 5 R 6 ; ethoxymethyl optionally substituted with OH or NR 5 R 6 ; CH=CH- 
CN; CH=CHCONR 5 R 6 ; CH=CHC0 2 R 7 ; C0 2 H; CONR 5 R 6 ; Br; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; or pyridyl or im- 
idazolyl either of which is optionally substituted with methyl; R 5 and R 6 are each independently H, methyl or ethyl, 
or together with the nitrogen atom to which they are attached form a piperidino, morpholino, 4-(NR 9 )-1 -piperazinyl 
or imidazolyl group wherein said group is optionally substituted with methyl or hydroxy; R 7 is H or t-butyl; R 8 is 
methyl or CH 2 CH 2 CH 2 NR 5 R 6 ; and R 9 is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

A process as claimed in claim 6 wherein R 1 is methyl; R 2 is n-propyl; R 3 is ethyl or n-propyl; R 4 is CH 2 NR 5 R 6 , 
CH 2 OCH 2 CH 2 NR 5 R 6 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, COCH 2 NR 5 R 6 , CH(OH)CH 2 NR 5 R 6 , CH=CHCON 
(CH 3 ) 2 , CH=CHC0 2 R 7 CO s H, CONR 5 R 6 , Br, NHS0 2 NR 5 R 6 , NHS0 2 CH 2 CH 2 CH 2 NR 5 R 6 , 2-pyridyl, 1 -imidazolyl 
or 1 -methyl-2-imidazolyl; R 5 and R 6 together with the nitrogen atom to which they are attached form a piperidino, 
4-hydroxypiperidino, morpholino, 4-(NR 9 )-1 -piperazinyl or 2-methy 1-1 -imidazolyl group; R 7 is H or t-butyl; and R 9 
is H, methyl, benzyl, 2-hydroxyethyl or acetyl. 

A process as claimed in claim 7 wherein said compound of formula (I) produced is selected from: 

5-[2-ethoxy-5-(1-methyl-2-imidazolyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 
7-one; 

5-[2-ethoxy-5-(4-methyl-1-piperazinylcarbonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d] 
pyrimidin-7-one; 

5-[5-(4-acetyM-piperazinyl)acetyl-2-em^ 
midin-7-one; 

5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 
and 5-(5-morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimi- 
din-7-one; 
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and pharmaceutical^ acceptable salts thereof. 

Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, PT, SE 

1 . Verbindung der Formel: 




(i) 



oder ein pharmazeutisch annehmbares Salz hievon, worin R» H; C, -C 3 -Alkyl, gegebenenfalls substituiert mrt emem 
oder mehreren Fluor-Substituenten; oder C 3 -C 5 -Cycloalkyl bedeutet; R* H oder C r C 6 -Alkyl, gegebenenfalls sub- 
stituiert mit einem oder mehreren Fluor-Substituenten oder mit C 3 -C 6 -Cycloalkyl, darstellt; R3 C r C 6 -Alkyl, gege- 
benenfalls substituiert mit einem oder mehreren Fluor-Substituenten oder mit C 3 -C 6 -Cycloalkyl; Ca-Cs-CycloalM. 
C,-C 6 -Alkenyl oder C 3 -C 6 -Alkinyl ist; R« C r C 4 -Alkyl, gegebenenfalls substituiert mit OH, NR^R* CN, CONR 5 R 6 
oder CO,R 7 C 2 -C 4 -Alkenyl, gegebenenfalls substituiert mit CN, CONR 5 R 6 oder C0 2 R 7 ; C 2 -C 4 -Alkanoyl, gege- 
benenfalls substituiert mit NR 5 R 6 ; Hydroxy-C 2 -C 4 -alkyl, gegebenenfalls substituiert mit NR^R* , (C 2 -C 3 -Alkoxy)- 
C^C-alkyl, gegebenenfalls substituiert mit OH oder NR 5 R 6 ; CONR*R*; C0 2 R 7 ; Halogen; NRW; NHS0 2 NRW; 
NHSOoR 8 ' oder Phenyl oder Heterocyclyl, wobei jedes hievon gegebenenfalls mit Methyl substituiert ist, bedeutet; 
RS und Re'jeweils unabhangig H oder C,-C 4 -Alkyl darstellen, oder zusammen mit dem Stickstoffatom, an das sie 
qebunden sind, eine Pyrrolidinyl-, Piperidino-, Morpholino-, 4-(NR9)-Piperazinyl- oder Imidazolyl-Gruppe bilden 
wobei diese Gruppe gegebenenfalls substituiert ist mit Methyl oder Hydroxy; R 7 H oder C 1 -C 4 -Alkyl bedeutet; R» 
C.-C-Alkyl gegebenenfalls substituiert mit NR5R6 darstellt; R9 H, C,-C 3 -Alkyl, gegebenenfalls substituiert mit 
Phenyl; Hydroxy-C 2 -C 3 -alkyl oder C r C 4 -Alkanoyl ist; und Heterocyclyl Thienyl, Pyridyl, Pyrazolyl, Imidazolyl, Tria- 
zolyl, Oxazolyl, Thiazolyl oder Pyrimidinyl bedeutet. 

2 Verbindung nach Anspruch 1 , worin Ri H, Methyl oder Ethyl bedeutet; R2 C r C 3 -Alkyl darstellt; R* C 2 -C 3 -Alkyl ist; 
R4 C.-C-Alkyl, gegebenentalls substituiert mit OH, NR 5 R 6 , CONRW oder C0 2 R 7 ; Acetyl, gegebenenfalls sub- 
stituiert mit NR5R6- Hydroxyethyl, substituiert mit NR 5 R 6 ; Ethoxymethyl, gegebenenlalls substituiert mit OH oder 
NR 5 R 6. CH^CHCN- CH=CHCONR5R6; C H=CHC0 2 R 7 ; C o 2 H; CONRW; Br; NRW; NHS0 2 NR*R6; NHS0 2 R8, 
oder Pyridyl oder Imidazolyl, wobei jedes hievon gegebenenfalls mit Methyl substituiert ist, bedeutet; FP und I R 
jeweils unabhangig H, Methyl oder Ethyl darstellen, oder zusammen mit dem Stickstoffatom, an das sie gebunden 
sind eine Piperidino-, Morpholino-, 4-(NR9)-1 -Piperazinyl- oder Imidazolyl-Gruppe bilden, wobei diese Gruppe 
gegebenenfalls substituiert ist mit Methyl oder Hydroxy; R 7 H oder tert.Butyl bedeutet; R* Methyl oder 
CH 2 CH 2 CH 2 NRSR6 darstellt; und R9 H, Methyl, Benzyl, 2-Hydroxyethyl oder Acetyl bedeulet. 

3. Verbindung nach Anspruch 2. worin Ri Methyl bedeutet; R* n-Propyl darstellt; R^ Ethyl 

CH 2 NR5R6 CH 2 OCH 2 CH 2 NRSR6 C H 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, COCH 2 NR5r6, CH(OH)CH 2 NR5r6 1 
CH-CHCON(CH 3 ) 2 , CH=CHC0 2 R 7 , C0 2 H, CONR 5 R 6 , Br, NHS0 2 NR*R6, NH S0 2 CH 2 CH 2 CH 2 NRSR6, g-Pyrriyl, 
1-lmidazolyl oder 1 -Methyl-2-imidazolyl bedeutet; R 5 und R* zusammen mit dem Stickstoffatom, an das sie ge- 
bunden sind, eine Piperidino-, 4-Hydroxypiperidino-, Morpholino-, 4-(NR9)-1 -Piperazinyl- oder 2-Methyl-1-imida- 
zolyl-Gruppe bilden; R 7 H oder tert.Butyl bedeutet, und R«> H, Methyl, Benzyl, 2-Hydroxyethyl oder Acetyl darstellt. 

4. Verbindung nach Anspruch 3, wobei diese Verbindung ausgewahlt ist aus: 
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5-[2-Ethoxy-5-(1 -methyl-2-imidazolyl)-phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 
7-on; 

5-[2-Ethoxy-5-(4-methyl-1 -piperazinylcarbonyl)-phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d] 
pyrimidin-7-on; 

5-[5-(4-AcetyM -piperazinyl)-acetyl-2-ethoxyphenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazoIo[4,3-d]pyri- 
midin-7-on; 

5-(2-Ethoxy-5-morpholinoacetylphenyl)-1-me%^^ 
und 

5-(5-Morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H 
7-on, 

und pharmazeutisch annehmbaren Salzen hievon. 

5. Pharmazeutische Zusammensetzung, welche eine Verbindung der Formel (I), Oder ein pharmazeutisch annehm- 
bares Salz hievon, nach einem der Anspruche 1 bis 4 zusammen mit einem pharmazeutisch annehmbaren Ver- 
dunnungsmittel oder Trager umfaBt. 

6. Verbindung der Formel (I), oder ein pharmazeutisch annehmbares Salz hievon, oder eine pharmazeutische Zu- 
sammensetzung, die eine der Einheiten enthatt, nach einem der Anspruche 1 bis 5 zur Verwendung in der Medizin. 

7. Verwendung einer Verbindung der Formel (I), oder eines pharmazeutisch annehmbaren Salzes hievon, oder einer 
pharmazeutischen Zusammensetzung, die eine der Einheiten enthalt, nach einem der Anspruche 1 bis 5 bei der 
Herstellung eines Medikaments zur Behandlung von stabiler, instabiler und Variant-(Prinzmetal-) Angina, Hyper- 
tension, pulmonaler Hypertension, kongestivem Herzversagen, Atherosklerose, Schlaganfall, peripheren 
GefaBerkrankungen, Zustanden einer verringerten Durchgangigkeit der BlutgefaBe, chromischem Asthma, Bron- 
chitis, allergischem Asthma, allergischer Rhinitis, Glaukom oder durch Storungen der Darmmotilitat charakteri- 
sierten Erkrankungen. 



PatentansprOche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Verbindung der Formel: 



oder eines pharmazeutisch annehmbaren Salzes hievon, worin R 1 H; C r C 3 -Alkyl, gegebenenfalls substituiert mit 
einem oder mehreren Fluor-Substituenten; oder C 3 -C 5 -Cycloalkyl bedeutet; R 2 H oder C-, -C 6 -Alkyl, gegebenenfalls 
substituiert mit einem oder mehreren Fluor-Substituenten oder mit C 3 -C 6 -Cycloalkyl, darstellt; R 3 C r C 6 -Alkyl, 
gegebenenfalls substituiert mit einem oder mehreren Fluor-Substituenten oder mit C 3 -C 6 -Cycloalkyl; C 3 -C 5 -Cy- 
cloalkyl, C 3 -C 6 -Alkenyl oder C 3 -C 6 -Alkinyl ist; R 4 C r C4-Alkyl, gegebenenfalls substituiert mit OH, NR 5 R 6 , CN, 
CONR 5 R 6 oder C0 2 R 7 ; C 2 -C 4 -Alkenyl, gegebenenfalls substituiert mit CN, CONR 5 R 6 oder C0 2 R 7 ; C 2 -C 4 -Alka- 
noyl, gegebenenfalls substituiert mit NR 5 R 6 ; Hydroxy-C 2 -C 4 -alkyl, gegebenenfalls substituiert mit NR 5 R 6 ; (C 2 -C 3 - 
Alkoxy)-C r C 2 -alkyl, gegebenenfalls substituiert mit OH oder NR 5 R 6 ; CONR 5 R 6 ; C0 2 R 7 ; Halogen; NR 5 R 6 ; 
NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; oder Phenyl oder Heterocyclyl, wobei jedes hievon gegebenenfalls mit Methyl substi- 
tuiert ist, bedeutet; R 5 und R 6 jeweils unabhangig H oder CVCVAIkyl darstellen, oder zusammen mit dem Stick- 
stoffatom, an das sie gebunden sind, eine Pyrrolidinyh Piperidino-, Morpholino-, 4-(NR 9 )-Piperazinyl- oder Imida- 
zolyl-Gruppe bilden, wobei diese Gruppe gegebenenfalls substituiert ist mit Methyl oder Hydroxy; R 7 H oder C r 
C 4 -Alkyl bedeutet; R 8 C r C 3 -Alkyl, gegebenenfalls substituiert mit NR 5 R 6 , darstellt; R 9 H; C r C 3 -Alkyl, gegebe- 
nenfalls substituiert mit Phenyl; Hydroxy-C 2 -C 3 -alkyl oder C r C 4 -Alkanoyl ist; und Heterocyclyl Thienyl, Pyridyl, 




(I) 
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Pyrazolyl, Imidazolyl, Triazolyl, Oxazolyl, Thiazolyl oder Pyrimidinyl bedeutet; welches Verfahren umfaflt: Umset- 
zen einer Verbindung der Formel (II): 



O R 1 




(ID, 



worin R 1 , P? und R3 wie vorstehend in diesem Anspruch fur eine Verbindung der Formel (I) definiert sind, wenn 
r4 bedeutet: 

(A) C-C-Alkanoyl Oder Hydroxy-C 2 -C 4 -alkyl, mit einem Acylhalogenid der Formel (C^Ca-AlkyDCOY wobei 
Y Halogen darstellt, in Anwesenheit einer Lewis-Saure, gegebenenfalls gefolgt von einer Reduktion des er- 
haltenen Ketons zum entsprechenden Alkohol; .„«=.,,-*• ♦ , , 

(B) C 2 -C 4 -Alkanoyl oder Hydroxy-C 2 -C 4 -alkyl, jeweils substituiert mit NR<W» wobe. R* und R 6 w,e vorstehend 
in diesem Anspruch definiert sind, mit einem Halogenacylhalogenid der Formel X(C r C 3 -Alkylen)COY wobe. 
X Halogen darstellt, und Y wie vorstehend in diesem Anspruch definiert ist, in Anwesenheit einer Lew.s-Saure, 
qefolgt vom Umsetzen des erhaltenen Halogenketons entweder mit einem Amin der Formel R*R NH, gege- 
benenfalls gefolgt von der Reduktion des erhaltenen Aminoketons, oder mit einem geschutzten Am.n der 
Formel R 5 NHP, R 6 NHP oder P' 2 NH, wobei P und P' geeignete Amin-Schutzgruppen sind, gegebenenfalls 
oefolqt von der' Reduktion des erhaltenen Aminoketons vor oder nach der Entfernung von P oder P'; 

(C) C,-C 4 -Alkyl, gegebenenfalls substituiert mit OH, NR^R* CONR^ ^ C o 2 R7, wobei F* R 6 und R 7 wie 
vorstehend in diesem Anspruch definiert sind, oder Brom, 

(i) unter Chlormethylierungsbedingungen, gefolgt vom Unterwerfen der erhaltenen Chlormethyl-Zwi- 
schenverbindung jeweils 

(a) einer Reduktion, oder 

(b) einem Umsetzen mit einem Alkalimetallhydroxid, oder 

(c) einem Umsetzen mit einem Amin der Formel R 5 R 6 NH, Oder 

(d) einem Umsetzen mit einem Alkalimetallcyanid, und gegebenenfalls einem Uberfuhren des erhal- 
tenen Nitrils in das entsprechende Amid, die Saure oder den Ester; oder 

(ii) unter aromatischen Bromierungsbedingungen, gefolgt vom Unterwerlen des erhaltenen Brom-Derivats 
jeweils 

(a) einem Lithium-Brom-Austausch, gefolgt vom Umsetzen des Aryllithium-Derivats mil Ethylenoxid, 
wobei das 2-Hydroxyethyl-Derivat erhalten wird, oder 

(b) einem Umsetzen mit Allylalkohol, gefolgt von katalytischer Hydrierung des Alkens, wobe. das 3-Hy- 
droxypropyl-Derivat erhalten wird, oder 

(c) einem Umsetzen mit 3-Buten-1 -ol, gefolgt von katalytischer Hydrierung des Alkens, wobe. das 
4-Hydroxybutyl-Derivat erhalten wird, und gegebenenfalls Uberfuhren irgendeines der vorstehenden 
Alkohole in das entsprechende Alkan, Amin oder Nitril durch die Aktivierung ihrer entsprechenden 
Hydroxy-Gruppen, wobei das Chlorid oder Mesylat erhalten wird, gefolgt von einer Reduktion, oder 
einem Umsetzen mit einem Amin der Formel R5R6NH, bzw. einem Umsetzen mit einem Alkalimetall- 
cyanid und einer weiteren gegebenenfalls durchgefuhrten Uberfuhrung des Nitr.ls in das entspre- 
chende Amid oder den Ester; 

(D) C 9 -C 4 -Alkenyl, 2-substituiert mit CN, CONR 5 R 6 oder C0 2 R 7 , oder C 2 -C 4 -Alkyl, 2-substituiert mit CN, 
CONR 5 R 6 C0 2 R 7 oder CH 2 NH 2 , wobei R 5 , R 6 und R 7 wie vorstehend in diesem Anspruch definiert s.nd, uber 
das Brom-Derivat von (C)(ii) oben, mit dem geeigneten a,p-ungesattigten Nitril, Amid bzw. Ester, gegebenen- 
falls gefolgt von einer Hydrolyse irgendeines erhaltenen Esters, Reduktion der erhaltenen Alkenyl-Gruppe 
und im Fall des Nitrils, weiterer oder gleichzeitiger Reduktion der Nitril-Gruppe zum entsprechenden pnmaren 
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Amin; 

(E) C 2 -C 4 -Alkenyl Oder C 2 -C 4 -Alkyl, jeweils gegebenenfalls substituiert mit CN, CONR 5 R 6 Oder C0 2 R 7 wobei 
R 5 , R 6 und R 7 wie vorstehend in diesem Anspruch definiert sind, uber das Brom-Derivat von (C)(ii) oben, mit 
einem Lithium-Brom-Austauschreagens, gefolgt vom Unterwerfen des Aryllithium-Derivats einer Formylie- 
rung, und Umsetzen des erhaltenen Aldehyds mit dem geeigneten, gegebenenfalls CN-, CONR 5 R 6 - Oder 
C0 2 R 7 -substituierten, C r C 3 -Alkylphosphoniumsalz Oder Phosponat, gegebenenfalls gefolgt von einer Hy- 
drolyse irgendeines erhaltenen Esters und Reduktion der erhaltenen Alkenyl-Gruppe; 

(F) (C 2 -C 3 -Alkoxy)-C 1 -C 2 -alkyl ) gegebenenfalls substituiert mit OH oder NR 5 R 6 , wobei R 5 und R 6 wie vorste- 
hend in diesem Anspruch definiert sind, 

(i) uber das Chlormethyl-Derivat von (C)(i) oben, entweder mit 

(a) einem C 2 - oder C 3 -Alkanol oder 

(b) einem C 2 - oder C 3 -Diol, gegebenenfalls gefolgt von einer Aktivierung der Hydroxy-Gruppe, wobei 
das Mesylat erhalten wird, und einem Umsetzen entweder mit einem Amin der Formel R 5 R 6 NH oder 
mit einem geschutzten Amin der Formel R 5 NHR R 6 NHP oder P' 2 NH, wobei P und P' wie vorstehend 
in diesem Anspruch definiert sind; oder 

(ii) uber das Brom-Derivat von (C)(ii) oben, mit einem Lithium-Brom-Austauschreagens, gefolgt von einem 
Umsetzen des Aryllithium-Derivats mit Ethylenoxid, wobei das 2-Hydroxyethyl-Derivat erhalten wird, und 
einer Aktivierung der Hydroxy-Gruppe und einem weiteren Umsetzen wie in (i)(a) oder (i)(b); 

(G) CONR 5 R 6 oder C0 2 R 7 , wobei R 5 , R 6 und R 7 wie vorstehend in diesem Anspruch definiert sind, uber das 
Brom-Derivat von (C)(ii) oben, mit einem Lithium-Brom-Austauschreagens, gefolgt von einem Umsetzen des 
Aryllithium-Derivats mit Kohlendioxid, und Uberf uhren einer geeignet aktivierten Form der erhaltenen Carbon- 
saure in ein Amid- oder Ester-Derivat durch das Umsetzen mit einem Amin der Formel R 5 R 6 NH bzw. Alkohol 
der Formel R 7 OH; 

(H) NH 2 , Halogen, NHS0 2 NR 5 R 6 oder NHS0 2 R 8 , wobei Halogen Fluor, Chlor, Brom oder lod bedeutet, und 
R 5 , R 6 und R 8 wie vorstehend in diesem Anspruch definiert sind, unter aromatischen Nitrierungsbedingungen, 
gefolgt von einer Reduktion der erhaltenen Nitro-Verbindung zum entsprechenden primaren Amin, und Un- 
terwerfen des Amins jeweils 

(a) einer herkdmmlichen Diazotierungs-Halogenierungs-Sequenz, oder 

(b) einem Umsetzen entweder mit einem Sulfamoylhalogenid der Formel R 5 R 6 NS0 2 Halogen oder einem 
Sulfonylhalogenid der Formel R 8 S0 2 Halogen, wobei Halogen vorzugsweise Chlor bedeutet, oder einem 
Umsetzen mit Sulfamid, wenn sowohl R 5 als auch R 6 H darstellen; 

(I) Phenyl oder Heterocyclyl, wobei jedes hievon gegebenenfalls mit Methyl substituiert ist, uber das Brom- 
Derivat von (C)(ii) oben, entweder mit 

(i) wenn R 4 gegebenenfalls substituiertes Phenyl oder C-gebundenes Heterocyclyl ist, dem geeigneten, 
gegebenenfalls substituierten, Phenyl- oder Heterocyclylzinkat-Derivat in Anwesenheit eines Palladium- 
Katalysators, oder 

(ii) wenn R 4 ein N-gebundener Heterocyclus ist, dem geeigneten Heterocyclus in Anwesenheit von Kupfer- 
Bronze, lod und einer Base; 

gefolgt in jedem Fall von der gegebenenfalls durchgefuhrten Isolierung als pharmazeutisch annehmbares Salz 
des Produkts oder Bildung desselben. 

Verfahren zur Herstellung einer Verbindung der Formel (I), oder eines pharmazeutisch annehmbaren Salzes hie- 
von, worin R 1 , R 2 , R 3 und R 4 wie vorstehend in Anspruch 1 definiert sind, welches umfaBt: Umsetzen einer Ver- 
bindung der Formel (II), worin R 3 die Bedeutung H hat, und R 1 und R 2 wie vorstehend in Anspruch 1 definiert sind, 
gemaB einem beliebigen in Anspruch 1 definierten Verfahren, gefolgt von einer O-Alkylierung der Phenol-Gruppe 
zur Einfuhrung von R 3 und der gegebenenfalls durchgefuhrten Isolierung eines pharmazeutisch annehmbaren 
Salzes des Produkts oder Bildung desselben. 

Verfahren zur Herstellung einer Verbindung der Formel (I), Oder eines pharmazeutisch annehmbaren Salzes hie- 
von, worin R 1 , R 2 , R 3 und R 4 wie vorstehend in Anspruch 1 definiert sind, welches umfaBt: Umsetzen einer Ver- 
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bindung der Formel (X): 




(X), 



worin Y Chlor oder Brom bedeutet, und R3 und R« wie vorstehend in Anspruch 1 definiert sind, mit einem Amino- 
pyrazol entweder der Formel (VII) oder der Formel (VIII): 

R 1 
/ 



H 2 NOC N 



R 2 



(VII) 




worin Ri und R* wie vorstehend in Anspruch 1 definiert sind, gefolgt von der Cyclisierung der entsprechenden 
erhaltenen Amide dutch die Behandlung mit einer Base, gegebenenfalls in Anwesenheit von ^ sserst ° f, P e ^- 
und der gegebenenfalls durchgef uhrten Isolierung als pharmazeutisch annehmbares Salz oder Bildung desselben. 

Verfahren nach Anspruch 1, wobei 

in (A) Y Chlor oder Brom bedeutet, die Lewis-Saure Aluminiumchlorid oder Aluminiumbromid ist, und das 
Reduktionsmittel Natriumborhydrid ist; . „„ Homt „, irH 

in (B) X und Y Chlor oder Brom bedeuten, P Benzyl darstellt und durch katalytische Hydrierung entfemt wird, 
und P' tert.Butoxycarbonyl ist und unter Verwendung von Chlorwasserstoff entfemt wird; 
in (C) 

(i) die Chlormethylierung unter Verwendung von Paraformaldehyd und konzentrierter Salzsaure durchge- 
fuhrt wird, und 

(a) die Reduktion durch Palladium-katalysierte Hydrierung bewirkt wird, 

(b) das Alkalimetallhydroxid Natriumhydroxid oder Kaliumhydroxid ist, 

(c) das Umsetzen mit R5R*NH unter Verwendung eines Uberschusses des Amms durchgefuhrt wird, 

(d) das Alkalimetallcyanid Natriumcyanid oder Kaliumcyanid ist; 

(ii) die aromatische Bromierung unter Verwendung von N-Bromsuccinimid durchgefuhrt wird, und 

(a) der Lithium-Brom-Austausch unter Verwendung von n-Butyllithium bewirkt wird, 

(b) das Umsetzen mit Allylalkohol unter Heck-Reaktionsbedingungen durchgefuhrt wird, 

(c) das Umsetzen mit 3-Buten-1-ol unter Heck-Reaktionsbedingungen bewirkt wird; 

in (D) das Umsetzen mit dem geeigneten a,|J-ungesattigten Nitril, Amid bzw. Ester unter Heck-Reaktionsbe- 
dinqungen unter Verwendung von Tri-o-tolylphosphin, Palladium(ll)-acetat und Triethylamin durchgefuhrt wird, 
die gegebenenfalls vorgenommene Hydrolyse des Esters unter Verwendung wasseriger Natnurnhydrox.d- 
Losung in Methanol erzielt wird, die gegebenenfalls durchgefOhrte Reduktion der Alkenyl-Gruppe durch Pal- 
ladium-katalysierte Hydrierung bewirkt wird, und die gegebenenfalls vorgenommene weitere oder gleichzertige 
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Reduktion der Nitril-Gruppe unter Verwendung von Raney-Nickel in Eisessig durchgefuhrt wird; 
in (E) der Lithium-Brom-Austausch unter Verwendung von n-Butyllithium durchgefOhrt wird, das Formylie- 
rungsreagens Dimethylformamid ist, und die Alken-Reduktion durch katalytische Hydrierung erzielt wird; 
in (F) das Umsetzen mit 

(a) einem C 2 - Oder C 3 -Alkanol in Anwesenheit von einem Aquivalent Natriummetall durchgefuhrt wird, oder 

(b) einem C 2 - oder C 3 -Diol in Anwesenheit von einem Aquivalent Natriummetall durchgefuhrt wird, die 
Hydroxy-Gruppe unter Verwendung von Mesylchlorid in Pyridin als Losungsmittel in ihr Mesylat uberge- 
f uhrt wird, und das Umsetzen mit R 5 R 6 NH unter Verwendung eines Uberschusses des Amins durchgefuhrt 
wird; und 

(ii) der Lithium-Brom-Austausch unter Verwendung von n-Butyllithium durchgefuhrt wird; 

in (G) der Lithium-Brom-Austausch unter Verwendung von n-Butyllithium durchgefuhrt wird, und die Carbon- 
saure unter Verwendung eines Carbodiimids in Kombination mit 1-Hydroxybenzotriazol aktiviert wird; 
in (H) die Nitrierung unter Verwendung konzentrierter Salpetersaure in Kombination mit konzentrierter Schwe- 
felsaure erzielt wird, die Nitro-Verbindung durch katalytische Hydrierung reduziert wird, das Umsetzen mit 
einem Sulfamoylchlorid oder mit einem Sulfonylchlorid in Anwesenheit eines Pyridin- oder Triethylamin-Uber- 
schusses, gegebenenfalls in Anwesenheit von 4-Dimethylaminopyridin, durchgefuhrt wird, und das Umsetzen 
mit Sulfamid bei etwa 100°C bewirkt wird; 

in (I) der Palladium-Katalysator Tetrakis-(triphenylphosphin)-palladium(0) ist, und das gegebenenfalls substi- 
tuierte Phenyl- oder Heterocyclylzinkat-Derivat aus dem entsprechenden gegebenenfalls substituierten Phe- 
nyl- oder Heterocyclyllithium-Derivat und wasserfreiem Zinkchlorid erhalten wird; und 
(ii) der Heterocyclus im UberschuB vorhanden ist, und die Base wasserfreies Kaliumcarbonat ist. 

Veriahren nach Anspruch 2, bei welchem die O-Alkylierung unter Verwendung des geeigneten Alkylchlorids, Bro- 
mids oder Sulfonats in Anwesenheit von Kaliumcarbonat durchgefuhrt wird. 

Verfahren nach einem der Anspruche 1 bis 5, wobei R 1 H, Methyl oder Ethyl bedeutet; R 2 C r C 3 -Alkyl darstellt; 
R3 C 2 -C 3 -Alkyl ist; R 4 C r C 2 -Alkyl, gegebenenfalls substituiert mit OH, NR 5 R 6 , CONR 5 R 6 oder C0 2 R 7 ; Acetyl, 
gegebenenfalls substituiert mit NR 5 R 6 ; Hydroxyethyl, substituiert mit NR 5 R 6 ; Ethoxymethyl, gegebenenfalls sub- 
stituiert mit OH oder NR 5 R 6 ; CH=CHCN; CH=CHCONR 5 R 6 ; CH=CHC0 2 R 7 ; C0 2 H; CONR 5 R 6 ; Br; NR 5 R 6 ; 
NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; oder Pyridyl oder Imidazolyl, wobei jedes hievon gegebenenfalls mit Methyl substituiert 
ist; bedeutet; R 5 und R 6 jeweils unabhangig H, Methyl oder Ethyl darstellen, oder zusammen mit dem Stickstoff- 
atom, an das sie gebunden sind, eine Piperidino-, Morpholino-, 4-(NR 9 )-1 -Piperazinyl- oder Imidazolyl-Gruppe 
bilden, wobei diese Gruppe gegebenenfalls substituiert ist mit Methyl oder Hydroxy; R 7 H oder tert. Butyl bedeutet; 
R 8 Methyl oder CH 2 CH 2 CH 2 NR 5 R 6 darstellt; und R 9 H, Methyl, Benzyl, 2-Hydroxyethyl oder Acetyl bedeutet. 

Verfahren nach Anspruch 6, wobei R 1 Methyl bedeutet; R 2 n-Propyl darstellt; R 3 Ethyl oder n-Propyl ist; R 4 
CH 2 NR 5 R 6 , CH 2 OCH 2 CH 2 NR 5 R 6 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, COCH 2 NR 5 R 6 , CH(OH)CH 2 NR 5 R 6 , 
CH=CHCON(CH 3 ) 2> CH=CHC0 2 R 7 , C0 2 H, CONR 5 R 6 , Br, NHS0 2 NR 5 R 6 , NHS0 2 CH 2 CH 2 CH 2 NR5R6 2-Pyridyl, 
1 -Imidazolyl oder 1 -Methyl-2-imidazolyl bedeutet; R 5 und R 6 zusammen mit dem Stickstoffatom, an das sie ge- 
bunden sind, eine Piperidino-, 4-Hydroxypiperidino-, Morpholino-, 4-(NR 9 )-1 -Piperazinyl- oder 2-Methyl-1-imida- 
zolyl-Gruppe bilden; R 7 H oder tert. Butyl bedeutet; und R 9 H, Methyl, Benzyl, 2-Hydroxyethyl oder Acetyl darstellt. 

Verfahren nach Anspruch 7, wobei die hergestellte Verbindung der Formel (I) ausgewahlt wird aus: 

5-[2-Ethoxy-5-(t-methyl-2-imidazolyl)-phenyl]-1-methyl-3-n-propyl-1 ) 6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 
7-on; 

5-[2-Ethoxy-5-(4-methyl-1-piperazinylcarbonyl)-phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d] 
pyrimidin-7-on; 

5-[5 -(4-Acetyl-1-piperazinyl)-acetyl-2-ethoxyphenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]py- 
rimidin-7-on; 

5-(2-Ethoxy-5-morphoiinoacetylphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-on; 
und 

5-(5-Morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin- 
7-on, 

und pharmazeutisch annehmbaren Salzen hievon. 
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Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, PT, 

1 . Compose de formule : 



ou sel pharmaceutiquement acceptable d'un tel compose\ dans lequel : 

Ri represente H ; alkyle en C r C 3 facultativement substitue par un ou plusieurs substituants fluoro ; ou cy- 
cloalkyle en C 3 -C 5 ; 

R2 represente H, ou alkyle en C r C 6 facultativement substitu<§ par un ou plusieurs substituants fluoro ou par 
cycloalkyle en C 3 -C 6 ; 

R 3 represente alkyle en C V C 6 facultativement substitue par un ou plusieurs substituants fluoro ou par cy- 
cloalkyle en C 3 -C 6 ; cycloalkyle en C 3 -C 5 ; alkenyle en C 3 -C 6 ; ou alkynyle en C 3 -C 6 ; 
R 4 represente alkyle en C r C 4 facultativement substitue par OH, NR 5 R 6 , CN, CONR 5 R 6 ou C0 2 R 7 ; alkenyle 
en C 2 -C 4 facultativement substitue par CN, CONR 5 R 6 ou C0 2 R 7 ; alcanoyle en C 2 -C 4 facultativement subs- 
titue par NR 5 R 6 ; hydroxy(alkyle en C 2 -C 4 ) facultativement substitue par NR 5 R 6 ; (alcoxy en C 2 -C 3 )alkyle en 
C r C 2 facultativement substitue par OH ou NR 5 R 6 ; CONR 5 R 6 ; C0 2 R 7 ; halogeno ; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; 
NHS0 2 R 8 ; phenyle ou heterocyclyle dont I'un ou I'autre est facultativement substitue par methyle ; 
R5 et R* represented chacun independamment H ou alkyle en C r C 4 ou, pris ensemble avec I'atome d'azote 
auquel ils sont lies, forment un groupe pyrrolidinyle, piperidino, morpholino, 4-(NR 9 )-piperazinyle ou imidazo- 
lyle, ledit groupe etant facultativement substitue par methyle ou hydroxy ; 
R 7 represente H ou alkyle en C r C 4 ; 

R 8 represente alkyle en C r C 3 facultativement substitue par NR 5 R 6 ; 

R9 represente H ; alkyle en C r C 3 facultativement substitue par phenyle ; hydroxyalkyle en C 2 -C 3 ; ou alca- 
noyle en C,-C 4 ; et 

heretocyclyle signifie thienyle, pyridyle, pyrazolyle, imidazolyle, triazolyle, oxazolyle, thiazolyle ou pyrimidinyle. 

2. Compose selon la revendication 1 dans lequel R 1 represente H, methyle ou ethyle R 2 represente alkyle en C r 
C 3 ; R 3 represente alkyle en C 2 -C 3 ; R 4 represente alkyle en C r C 2 facultativement substitue par OH, NR 5 R 6 , 
CONR 5 R 6 ou C0 2 R 7 ; acetyle facultativement substitue par NR 5 R 6 ; hydroxyethyle substitue par NR 5 R 6 ; ethoxy- 
methyle facultativement substitue par OH ou NR 5 R 6 ; CH=CHCN ; CH=CHCONR5R 8 ; C H=CHC0 2 R 7 ; C0 2 H ; 
CONR 5 R 6 ; Br ; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; ou pyridyle ou imidazolyle dont I'un ou I'autre est facultative- 
ment substitue par methyle ; R 5 et R 6 sont chacun independamment choisis entre H, methyle ou ethyle, ou pris 
ensemble avec I'atome d'azote auquel ils sont lies forment un groupe piperidino, morpholino, 4-(NR 9 )-1-piperazi- 
nyle ou imidazolyle, ledit groupe etant facultativement substitue par methyle ou hydroxy ; R 7 represente H ou t- 
butyle • R 8 represente methyle ou CH 2 CH 2 CH 2 NR5R 8 ; et R9 represente H, methyle, benzyle, 2-hydroxyethyle ou 



3 Compose selon la revendication 2 dans lequel R 1 represente methyle ; R 2 represente n-propyle ; R 3 represente 
ethyle ou n-propyle; R 4 represente CH 2 NR 5 R 6 , CH 2 OCH 2 CH 2 NR 5 R 6 , CH 2 OCH 2 CH 3 , CH 2 OCH 2 CH 2 OH, 
COCH 2 NR 8 R 6 , CH(OH)CH 2 NR5R 8 CH=CHCON(CH 3 ) 2 , CH=CHC0 2 R 7 , C0 2 H, CONR5R 8 , Br, NHS0 2 NR5R° 
NHS0 2 CH 2 CH 2 CH 2 NR 5 R 6 . 2-pyridyle, 1 -imidazolyle ou 1 -m6thyl-2-imidazolyle ; R 5 et R 6 pris ensemble avec I'ato- 




(I) 



acetyle. 
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me d'azote auquel ils sont lies torment un groupe pip6ridino, 4-hydroxypiperidino, morpholino, 4- (NR 9 ) -1-pipe- 
razinyle ou 2-methyl-1-imidazolyle ; R 7 represente H ou t-butyle ; et R 9 represente H, methyle, benzyle, 2-hy- 
droxyethyle ou ac6tyle. 

4. Compost selon la revendlcation 3, qui est choisi parmi : 

la 5-[2-6thoxy-5-(1 *m6thyl-2-imidazolyl)phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimi- 
din-7-one ; 

la 5-[2-ethoxy-5-(4-methyl-1 -pip6razinylcarbonyl)-phenyl]-1 -methyi-3-n-propyl-1 ,6-dihydro-7H-pyrazolo 
[4,3-d]pyrimidin-7-one ; 

la 5-[5-(4-acetyl-1 -piperazinyl)acetyl-2-6thoxyph6nyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-[4,3-d] 
pyrimidin-7-one ; 

la 5-(2-ethoxy-5-morpholinoacetylphenyl)-1-me% 
7-one ; et 

la 5-(5-morpholinoacetyl-2-n-propox^^ 

7-one, et leurs sels pharmaceutiquement acceptables. 

5. Composition pharmaceutique comprenant un compose de formule (I), ou un sel pharmaceutiquement acceptable 
d'un tel compose, selon Tune quelconque des revendications 1 a 4, avec un diluant ou un vehicule pharmaceuti- 
quement acceptable. 

6. Compost de formule (I), ou sel pharmaceutiquement acceptable d'un tel compose, ou composition pharmaceuti- 
que contenant ledit compose ou ledit sel, selon I'une quelconque des revendications 1 a 5, pour une utilisation en 
medecine. 

7. Utilisation d'un compose de formule (I), ou d'un sel pharmaceutiquement acceptable d'un tel compose, ou com- 
position pharmaceutique contenant ledit compose ou ledit sel, selon Tune quelconque des revendications 1 & 5, 
pour la fabrication d'un medicament en vue du traitement de I'angor stable, instable ou variant (Prinzmetal), de 
('hypertension, de Phypertension pulmonale, de la defaillance cardiaque congestive, de I'atherosclerose, des at- 
taques, de la maladie vasculaire p6ripherique, des etats de libre passage entrave des vaisseaux sanguins, d'asth- 
me chronique, de bronchite, d'asthme allergique, de rhinite allergique, de glaucome ou de maladies caracterisees 
par des desordres de la motility intestinale. 

Revendications pour les Etats contractants suivants : ES, GR 

1 . Procede de preparation d'un compose de formule : 




ou d'un sel pharmaceutiquement acceptable d'un tel compose, dans lequel: 

R 1 represente H ; alkyle en C r C 3 facuttativement substitue par un ou plusieurs substituants fluoro; ou cy- 
cloalkyle en C 3 -C 5 ; 

R 2 represente H, ou alkyle en C V C 6 facultativement substitue par un ou plusieurs substituants fluoro ou par 
cycloalkyle en C 3 -C 6 ; 

R 3 represente alkyle en C r C 6 facultativement substitue par un ou plusieurs substituants fluoro ou par cy- 
cloalkyle en C 3 -C 6 ; cycloalkyle en C 3 -C 5 ; alk6nyle en C 3 -C 6 ; ou alkynyle en C 3 -C 6 ; 
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R4 represente alkyle en C r C 4 facultativement substitue par OH, NRW, CN, CONR 5 R 6 ou C0 2 R 7 ; alkenyle 
en C 2 -C 4 facultativement substitue par CN, CONR 5 R 6 ou C0 2 R 7 ; alcanoyle en C 2 -C 4 facultativement subs- 
titue par NR 5 R 6 " hydroxy(alkyle en C 2 -C 4 ) facultativement substitue par NR 5 R 6 ; (alcoxy en C 2 -C 3 )alkyle en 
C r C 2 facultativement substitue par OH ou NR 5 R 6 ; CONR 5 R 6 ; C0 2 R 7 ; halogeno ; NR 5 R 6 ; NHS0 2 NR*R6 ; 
NHS0 2 R 8 • phenyle ou heterocyclyle dont Tun ou I'autre est facultativement substitue par methyle ; 
R5 et R* represented chacun independamment H ou alkyle en C r C 4 ou, pris ensemble avec I'atome d'azote 
auquel ils sont lies, torment un groupe pyrrolidinyle, piperidino, morpholino, 4-(NR 9 )-piperaziny!e ou imidazo- 
lyle, ledit groupe etant facultativement substitue par methyle ou hydroxy ; 
R 7 represente H ou alkyle en C r C 4 ; 

R8 represente alkyle en C r C 3 facultativement substitue par NR 5 R 6 ; 

R9 represente H ; alkyle en C r C 3 facultativement substitue par phenyle ; hydroxyalkyle en C 2 -C 3 ; ou alca- 
noyle en C,-C 4 ; et 

heretocyclyle signifie thienyle, pyridyle, pyrazolyle, imidazolyle, triazolyle, oxazolyle, thiazolyle ou 
pyrimidinyle ; 

qui consiste a faire reagir un compose de formule (II) 




(II) 



dans laquelle R 1 , R 2 et R 3 sont tels que precedemment definis dans cette revendication, pour un compose de 
formule (I), 

lorsque R 4 represente : 

(A) alcanoyle en C 2 -C 4 ou hydroxyalkyle en C 2 -C 4 , avec un halogenure d'acyle de formule (alkyle en C r C 3 ) 
COY dans laquelle Y represente halogeno, en presence d'un acide de Lewis, facultativement suivie par la 
reduction de la cetone resultante en alcool correspondant. 

(B) alcanoyle en C 2 -C 4 ou hydroxyalkyle en C 2 -C 4> dont chacun est substitue par NR 5 R 6 ou R* et R* sont tels 
que precedemment definis dans cette revendication, avec un halogenure d'halogenoacyle de formule X(alk- 
ylene en C r C 3 )COY dans laquelle X represente halogeno et Y est tel que precedemment defini dans cette 
revendication, en presence d'un acide de Lewis, suivie par la reaction de I'halogenocetone resultante, soit 
avec une amine de formule RWNH, facultativement suivie par la reduction de I'aminocetone resultante, soit 
avec une amine protegee de formule R5NHP, R^NHP ou P' 2 NH ou P et P' sont des groupes amino-protecteurs 
convenables, facultativement suivie par la reduction de I'aminocetone resultante avant ou apres relimmation 

de P ou de P' ; „ . . x _ t . . 

(C) alkyle en C r C 4 facultativement substitue par OH, NR^R* CONR 5 R 6 ou C0 2 R 7 ou R6, R 6 et R 7 sont tels 
que precedemment definis dans cette revendication, ou bromo, 

(i) dans des conditions de chloromethylation, suivie de la soumission de Kintermediaire chloromethyle 
resultant a, respectivement, 

(a) une reduction, ou 

(b) une reaction avec un hydroxyde de metal alcalin, ou 

(c) une reaction avec une amine de formule R 5 R 6 NH, ou 

(d) une reaction avec un cyanure de metal alcalin et facultativement la transformation du nitrile resul- 
tant en amide, acide ou ester correspondant ; ou 

(ii) dans des conditions de bromation aromatique, suivie de la soumission du derive bromo resultant a, 
respectivement: 
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(a) un 6change lithium-brome, suivi de la reaction du derive aryl-lithium avec de I'oxyde d'ethylene 
pour donner le derive 2-hydroxyethyle, ou 

(b) la reaction avec de I'alcool allylique , suivie de I'hydrogenation catalytique de I'aikene pour donner 
le derive 3-hydroxypropyle, ou 

s (c) la reaction avec le 3-buten-1-ol, suivie de I'hydrogenation catalytique de I'aikene pour donner le 

d6riv6 4-hydroxybutyle, 

et la transformation facultative de Tun quelconque des alcools precites en alcane amine ou nitrile corres- 
pondents par activation de leurs groupes hydroxy respectifs pour donner le chlorure ou le mesylate suivie, 
10 respectivement, par la reduction, ou la reaction avec une amine de formule R 5 R 6 NH, ou la reaction avec 

un cyanure de metal alcalin et la transformation facultative supplemental dudit nitrile en amide ou ester 
correspondants. 

(D) alkenyle en C 2 -C 4 substitue en 2 par CN, CONR 5 R 6 ou C0 2 R 7 , ou alkyle en C 2 «C 4 substitue en 2 par CN, 
is CONR 5 R 6 , C0 2 R 7 ou CH 2 NH 2 , ou R 5 , R 6 et R 7 sont tels que precedemment definis dans cette revendication, 

via le derive bromodu (C) (ii) ci-dessus, avec, respectivement, le nitrile, I'amide ou Tester a,p-insature appro- 
prie, suivi facultativement par I'hydrolyse de tout ester resultant, la reduction du groupe alkenyle resultant et, 
dans le cas du nitrile, la reduction ulterieure ou concomitante du groupe nitrile en amine primaire correspon- 
dante. 

20 (E) alkenyle en C 2 -C 4 ou alkyle en C 2 -C 4 , dont chacun est facultativement substitue par CN, CONR 5 R 6 ou 

C0 2 R 7 , ou R 5 , R 6 et R 7 sont tels que pr6c6demment definis dans cette revendication 
via le derive bromo de (C) (ii) ci-dessus, avec un reactif d'echange lithium-brome, suivie de la soumission du 
derive aryl-lithium a une formylation, et a la reaction de Taldehyde resultant avec le phosphonate ou le sel 
d'alkyl (en C 1 -C 3 )phosphonium approprie eventuellement substitue par CN-, CONR 5 R 6 -, ou C0 2 R 7 -, faculta- 

25 tivement suivie de Thydrolyse de tout ester resultant et de la reduction du groupe alkenyle resultant ; 

(F) (alcoxy en C 1 -C 3 )alkyle en C r C 2 , facultativement substitue par OH ou NR 5 R 6 ou R 5 et R 6 sont tels que 
precedemment definis dans cette revendication, 

(i) via le derive chloromethyle de (C)(i) ci-dessus, avec soit 

30 

(a) un alcanol en C 2 ou C 3 , soit 

(b) un diol en C 2 -C 3 , facultativement suivie par I'activation du groupe hydroxy pour donner le mesylate 
et la reaction soit avec une amine de formule R 5 R 6 NH, soit avec une amine protegee de formule 
R 5 NHP, R 6 NHP ou P' 2 NH ou P et P' sont tels que precedemment definis dans cette revendication ; ou 

35 

(ii) via le derive bromo de (C)(ii) ci-dessus, avec un reactif d'echange lithium-brome, suivie de la reaction 
du derive aryl-lithium avec de I'oxyde d'ethylene pour donner le derive 2-hydroxyethyle, et I'activation du 
groupe hydroxy et la reaction ulterieure comme sous (i) (a) ou (i) (b) ; 

40 (G) CONR 5 R 6 ou C0 2 R 7 ou R 5 , R 6 et R 7 sont tels que precedemment definis dans cette revendication, 

via le derive bromo de (C) (ii) ci-dessus, avec un reactif d'echange lithium-brome, suivie par la reaction du 
derive aryl-litihium avec du dioxyde de carbone et la transformation d'une forme convenablement activee de 
I'acide carboxylique resultant en derive amide ou ester par reaction, respectivement, avec une amine de for- 
mule R 5 R 6 NH ou un alcool de formule R 7 OH ; 

45 (H) NH 2 , halogeno, NHS0 2 NR 5 R 6 ou NHS0 2 R 8 , ou halogeno represente fluoro, chloro, bromo, iodo, et R 5 , 

R 6 et R 8 sont tels que precedemment definis dans cette revendication, 

dans des conditions de nitration aromatique, suivie de la reduction du compose nitro resultant en amine pri- 
maire correspondante et la soumission de ladite amine respectivement a : 

so (a) une sequence de reaction classique diazotation-halogenation, ou 

(b) la reaction avec soit un halogenure de sulfamoyle de formule R 5 R 6 NS0 2 halogeno, ou un halogenure 
de sulfonyle de formule R 8 S0 2 halogeno, ou halogeno est de preference chloro, soit un sulfamide lorsque 
R 5 et R 6 represented tous deux H ; 

55 (|) phenyle ou heterocyclyle, dont Tun ou I'autre est facultativement substitue par methyle, 

via le derive bromo de (C) (ii) ci-dessus avec 

(i) lorsque R 4 est facultativement substitue par phenyle ou heterocyclyle lie via un atome de carbone, le 
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derive zincate phenyle ou heterocyclyle approprie et f acultativement substitue en presence d'un catalyseur 
de palladium, ou : 

(ii) lorsque R* est un heterocycle lie via un atome d'azote, I'heterocycle appropne en presence de cuivre- 
bronze, d'iode et d'une base ; 

suivie dans chaque cas par Pisolation facultative d'un sel pharmaceutiquement acceptable du produit ou la forma- 
tion d'un tel sel. 

Procede de preparation d'un compose de f ormule (I) ou d'un sel pharmaceutiquement acceptable d'un tel compose, 
dans laquelle FP, R» R 3 et R* sont tels que precedemment definis dans la revendication 1 qu.cons.ste & teire 
reagir un compose de formule (II), dans laquelle R 3 represente H, et R 1 et R* sont tels que P™*^™T 
dans la revendication l.selonl'unquelconquedesprocedes definis dans la revendication 1,su.v, d'une O-alky at.on 
du groupe phenolique pour introduire R 3 et facultativement de ('isolation sous la forme d'un sel pharmaceutique- 
ment acceptable du produit ou de la formation d'un tel sel. 

Procede de preparation d'un compose de formule (I), ou d'un sel pharmaceutiquement acceptable d'un tel com- 
pose, dans lequel FP. F* R 3 et R« sont tels que precedemment definis dans la revendication 1, qui consiste a 
faire reagir un compose de formule (X) : 



R 3 0 




COY (X) 



dans laquelle Y represente chloro ou bromo, et R 3 et R* sont tels que precedemment definis dans la revendication 
1 , avec un aminopyrazole soit de formule (VII) soit de formule (VIII) 



R< 

H 2 NOC i 




(VU) 

dans lesquelles R' et R* sont tels que precedemment definis dans la revendication 1 , suivi par la cyclisation des 
amides resultants respectifs par traitement a I'aide d'une base, facultativement en presence de peroxyde d hydro- 
gene, et facultativement par ('isolation sous la forme d'un sel pharmaceutiquement acceptable du produit ou par 
la formation d'un tel sel. 

4. Procede selon la revendication 1 , dans lequel : 

dans (A), Y represente chloro ou bromo, I'acide de Lewis est le chlorure d'aluminium ou le bromure d'alumi- 
nium, et I'agent reducteur est le borohydrure de sodium ; 

dans (B) X et Y representent chloro ou bromo, P represente benzyle et est enleve par hydrogenation cataly- 
tique, et P' represente t-butoxycarbonyle et est enleve en utilisant du chlorure d'hydrogene ; 
dans (C); 

(i) la chloromethylation est mise en oeuvre en utilisant du paraformaldehyde et de I'acide chlorhydrique 
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concentre, et 

(a) la reduction est effectuee par hydrogenation catalysed au palladium, 

(b) i'hydroxyde de metal alcalin est I'hydroxyde de sodium ou I'hydroxyde de potassium, 

(c) la reaction avec R 5 R 6 NH est mise en oeuvre en utilisant un exces de ladite amine, 

(d) le cyanure de m6tal alcalin est le cyanure de sodium ou le cyanure de potassium ; 

(ii) la bromation aromatique est mise en oeuvre en utilisant du n-bromosuccinimide et, 

(a) I'echange lithium-brome est effectue en utilisant du n-butyl-lithium, 

(b) la reaction avec 1'alcool allylique est effectue dans des conditions de reaction de Heck, 

(c) la reaction avec le 3-buten-1-ol est effectuee dans des conditions de reaction de Heck ; 

dans (D), la reaction avec, respectivement, le nitriie, I'amide ou Tester a,p-insatur6 approprie est effectuee 
dans des conditions de reaction de Heck en utilisant la tri-o-tolylphosphine, I'acetate de palladium(ll) et la 
triethylamine, I'hydrolyse facultative de Tester est effectuee en utilisant une solution aqueuse d'hydroxyde de 
sodium dans le methanol, la reduction facultative du groupe alkenyle est effectuee par hydrogenation catalysed 
au palladium, et la reduction facultative ulterieure ou concomitante du groupe nitriie est mise en oeuvre en 
utilisant du nickel de Raney dans de Pacide acetique glacial ; 

dans (E), I'echange lithium-brome est effectue en utilisant du n-butyl-lithium, le reactif de formylation est le 
dimethylformamide et la reduction de I'alkene est effectuee par hydrogenation catalytique ; 
dans (F), la reaction avec 

(a) un alcanol en C 2 ou C 3 est mise en oeuvre en presence d'un equivalent de sodium-metal, ou 

(b) un diol en C 2 ou C 3 est mise en oeuvre en presence d'un equivalent de sodium-m6tal, le groupe 
hydroxy est transforme en son mesylate en utilisant du chlorure de mesyle dans de la pyridine comme 
solvant, et la reaction avec R 5 R 6 NH est mise en oeuvre en utilisant un exces de ladite amine, et 

(ii) I'echange lithium-brome est effectue en utilisant du n-butyl-lithium : 

dans (G), I'echange lithium-brome est effectue en utilisant du n-butyl-lithium et I'acide carboxylique est 
active en utilisant un carbodiimide en combinaison avec du 1 -hydroxybenzotriazole ; 
dans (H), la nitration est effectuee en utilisant de I'acide nitrique concentre en combinaison avec de I'acide 
sulfurique concentre, le compose nitro est reduit par hydrogenation catalytique, la reaction avec un chlo- 
rure de sulfamoyle ou avec un chlorure de sulfonyle est mise en oeuvre en presence d'un exces de pyridine 
ou de triethylamine, facultativement en presence de 4-dimethylaminopyridine, et la reaction avec le sul- 
famide est effectuee a environ 100°C ; 
dans (I), 

(i) le catalyseur de palladium est le tetrakis(triph6nylphosphine)palladium(0) et le derive zincate de 
phenyle ou d'heterocyclyle facultativement substitue est obtenu a partir du derive phenyle ou hete- 
rocyclyl-lithium correspondant facultativement substitue et de chlorure de zinc anhydre, et 

(ii) le compose heterocyclique est present en exces et la base est le carbonate de potassium anhydre. 

Proc6de selon la revendication 2, dans lequet la O-alkylation est effectuee en utilisant le chlorure, bromure ou 
sulfonate d'alkyle approprie en presence de carbonate de potassium. 

Procede selon Tune quelconque des revendications 1 a 5, dans lequel R 1 represente H, methyle ou ethyle ; R 2 
represente alkyle en C 1 -C 3 ; R 3 represente alkyle en C 2 -C 3 ; R 4 represente alkyle en C r C 2 facultativement subs- 
titue par OH, NR 5 R 6 , CONR 5 R 6 ou C0 2 R 7 ; acetyle facultativement substitue par NR 5 R 6 ; hydroxyethyle substitue 
par NR 5 R 6 ; ethoxymethyle facultativement substitue par OH ou NR 5 R 6 ; CH=CHCN ; CH=CHCONR 5 R 6 ; 
CH=CHC0 2 R 7 ; C0 2 H ; CONR 5 R 8 ; Br ; NR 5 R 6 ; NHS0 2 NR 5 R 6 ; NHS0 2 R 8 ; ou pyridyle ou imidazolyle dont Tun 
ou I'autre est facultativement substitue par methyle ; R 5 et R 6 sont chacun independamment choisis entre H, me- 
thyle ou ethyle, ou pris ensemble avec I'atome d'azote auquel ils sont lies torment un groupe piperidino, morpholino, 
4-(NR 9 )-1-piperazinyle ou imidazolyle, ledit groupe etant facultativement substitue par mSthyle ou hydroxy ; R 7 
represente H ou t-butyle ; R 8 represente methyle ou CH 2 CH 2 CH 2 NR 5 R 6 ; et R 9 represente H, m§thyle, benzyle, 
2-hydroxyethyle ou acetyle. 
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Precede selon la revendication 6, dans lequel R* represente methyle ; R* represente n-propyle , R^epresente 
ethyle ou n-propyle; R« represente CH 2 NR*R6, C H 2 OCH 2 CH 2 NRSr6, C H 2 OCH 2 CH 3 CH^HjCHgH, 
COCH 2 NRSR6 CH(OH)CH 2 NRSR6, C H=CHCON(CH 3 ) 2 , CH=CHC0 2 R', C0 2 H, CONHW. Br, NHSO^NRW. 
NHS0 2 CH 2 CH 2 CH 2 NR5R6, 2-pyridyle, 1 -imidazole ou 1 -methyl-2-imidazolyle ; RS et R* pris ensemble avec I ato- 
me d'azote auquel ils sont lies forment un groupe piperidino, 4-hydroxypiperidino, morpholino, 4-<NR9)-1-pipera- 
zinyle ou 2-methyl-1 -imidazolyle ; R? represente H ou t-butyle ; et R« represente H, methyle, benzyls, 2-hydroxye- 
thyle ou acetyle. 

Precede selon la revendication 7, dans lequel le compose de formule (I) produit est choisi parmi : 

la 5-[2-ethoxy-5-(1 -methyl-2-irnidazolyl)phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-d]pyrimi- 

T 7 ° n 5-[2-ethoxy-5-(4-methyl-1 -piperazinylcarbonyl)-phenyl]-1-methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazoto 

[4,3-d]pyrimidin-7-one ; ,.n M 
la 5-[5-(4-acetyl-1 -piperazinyl)acetyl-2-ethoxy-phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H-pyrazolo-[4,3-d] 

pyrimidin-7-one ; , . ... 

la 5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-[4,3-d]pynmidin- 

7-one ; et , , M _ „ ... 

la 5-(5-morpholinoacetyl-2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6<lihydro-7H-pyrazolo-[4,3-d]pyrimidin- 

7-one, et leurs sels pharmaceutiquement acceptables. 
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